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BI  EXECUTIVE  SUMMARY 


This  technical  memorandum  summarizes  the  results  of  a  field  treatability  study  of  the  Thermatrix 
Flameless  Thermal  Oxidation  treatment  technology.  The  study  was  conducted  at  the  soil  vapor  extraction 
(SVE)  system  located  at  Operable  Unit  (OU)  Cl  at  McClellan  Air  Force  Base  (AFB)  from  12  September 
to  13  October  1995.  Results  of  this  evaluation  indicate  that  the  Thermatrix  technology  provides  a  cost 
competitive  alternative  to  catalytic  oxidation  (cat-ox)  as  a  method  of  SVE  offgas  treatment  while 
producing  low  levels  of  oxides  of  nitrogen  (NOx). 


The  Thermatrix  treatment  unit  is  a  flameless  thermal  oxidation  system  designed  to  destroy  volatile  organic 
compounds  (VOCs)  while  producing  little,  or  no,  NOx.  This  evaluation  was  conducted  in  an  effort  to  find 
cost-effective  alternatives  to  cat-ox  as  a  method  of  treatment  for  contaminated  SVE  offgas  that  achieve  the 
same  destruction  removal  efficiencies  (DREs). 


TEST  OBJECTIVES 

Objectives  for  this  evaluation  were  to: 

•  Determine  the  DREs  of  the  Thermatrix  unit  for  the  contaminants  found  in  OU  Cl  soil  vapor,  primarily 
trichloroethene  (TCE); 

•  Evaluate  the  effectiveness  of  Thermatrix  in  removing  contaminants  from  the  offgas  while  meeting 
limits  set  by  the  Sacramento  Metropolitan  Air  Quality  Management  District  (SMAQMD)  forNOx; 

•  Evaluate  the  cost  effectiveness  of  the  Thermatrix  technology,  as  compared  to  cat-ox,  in  treating  the 
contaminated  SVE  offgas;  and 

•  Determine  the  technical  difficulty  of  operating  the  system  and  evaluate  the  system  reliability. 


RESULTS 

•  The  Thermatrix  treatment  unit  achieved  DREs  for  TCE  in  the  range  of  99.9%  to  100.0%.  Overall  DREs 
for  all  VOCs  averaged  99.9%. 

•  Results  from  two  continuous  emissions  monitoring  events  indicated  NOx  production  was  less  than 
2  parts  per  million  by  volume  (ppmv)  during  the  first  round  and  less  than  1  ppm  during  the  second. 

•  Capital  cost  for  a  full-scale  Thermatrix  unit  designed  to  treat  500- 1 ,000  standard  cubic  feet  per  minute 
(scfrn)  of  contaminated  vapor  is  approximately  $500,000,  including  a  quench/acid  scrubbing  system. 
Capital  cost  for  a  comparable  cat-ox  unit  is  approximately  $350,000. 

•  System  uptime  was  greater  than  98%  excluding  shutdowns  due  to  components  external  to  the 
Thermatrix  unit  (i.e.,  acid  condensation,  power  outages). 
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CONCLUSIONS  AND  RECOMMENDATIONS 

•  Tests  results  demonstrate  that  the  Thermatrix  technology  achieves  DREs  greater  than  those  achieved  by 
cat-ox  and  provides  effective  treatment  for  the  contaminants  found  in  the  OU  C 1  soil  vapor. 

•  Compared  to  cat-ox  as  a  treatment  for  contaminated  SVE  offgas,  Thermatrix  provides  a  cost  competitive 
alternative.  Although  capital  costs  for  a  Thermatrix  unit  are  slightly  higher  than  cat-ox,  savings  are 
realized  during  operation  and  maintenance.  Because  of  the  relative  simplicity  of  the  Thermatrix  unit 
design,  less  maintenance  on  the  unit  is  expected  compared  to  that  for  a  cat-ox  system.  The  ceramic  matrix 
used  in  the  Thermatrix  unit  is  designed  to  last  the  life  of  the  unit  unlike  the  catalyst  in  a  cat-ox  system. 

•  Production  level  of  NOx  by  the  Thermatrix  technology  is  lower  than  cat-ox  typically  less  than  2  ppm. 
Typical  NOx  emissions  from  a  cat-ox  unit  are  over  5  ppmv.  The  reduced  NOx  production  of  the 
Thermatrix  technology  provides  a  advantage  over  cat-ox  to  aid  in  the  achievement  of  McClellan  AFB’s 
basewide  air  emission  goals.  In  addition  this  results  in  increased  cost  savings  as  fewer  NOx  offsets 
would  need  to  be  purchased  by  the  Base. 


.0  PROJECT  DESCRIPTION 
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•  This  treatability  study  was  conducted  to  determine  the  feasibility  of  the  Thermatrix  Flameless  Thermal 
Oxidation  treatment  technology  as  an  alternative  to  cat-ox  for  treatment  of  contaminated  SVE  offgas. 
The  study  was  conducted  at  the  SVE  system  treatability  study  pad  located  at  OU  Cl  at  McClellan  AFB 
from  12  September  to  13  October  1995. 


•  This  demonstration  was  accomplished  as  part  of  the  Environmental  Process  Improvement  Center 
(EPIC)  partnership  between  the  California  Environmental  Protection  Agency  (Cal/EPA),  the  United 
States  Environmental  Protection  Agency  (U.S.  EPA),  and  McClellan  AFB.  The  evaluation  was 
conducted  in  cooperation  with  the  Public-Private  Partnership  formed  to  evaluate  innovative 
technologies  for  environmental  remediation  of  hazardous  waste  sites  such  as  those  at  McClellan  AFB. 
Members  of  this  partnership  include  the  United  States  Air  Force  (USAF),  Clean  Sites,  U.S.  EPA 
Technology  Innovation  Office  and  Superfund  Innovative  Technology  Evaluation  Program,  Cal/EPA, 
Radian  Corporation  (Radian),  Dow  Chemical  Company,  Beazer  East,  Inc.,  Southern  California  Edison, 
Xerox  Corporation,  American  Telephone  and  Telegraph  Company,  Monsanto  Chemical  Company  and 
DuPont  Chemicals. 


•  All  treatability  study  activities  were  conducted  in  accordance  with  the  Treatability  Study  for  Thermatrix 
Flameless  Thermal  Oxidation  Work  Implementation  Plan  and  Site  Health  and  Safety  Plan  (Radian, 
1995),  approved  by  the  Air  Force  and  regulatory  agencies. 


Mil  Site  Background 


•  OU  C 1  covers  approximately  23  acres  in  the  southwest  portion  of  McClellan  AFB  as  shown  in  Figure 
1-1.  The  OU  is  comprised  of  three  confirmed  sites  (Sites  22, 42,  and  69)  and  two  Potential  Release 
Locations  (PRLs  41  and  68).  The  area  was  used  from  the  mid- 1940s  to  1970  for  open  bulk  storage  and 
burning  of  liquid  and  solid  wastes.  Specific  uses  included  waste  oil  and  solvent  storage,  bum  pits,  a 
refuse  incinerator,  and  construction  debris  storage  and  burial  (URS,  1994). 
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Figure  1-1.  Site  Location 


•  Site  42  originally  consisted  of  pits  that  reportedly  held  waste  solvents  and  oil  burning  sludge.  The  northern 
portion  of  the  site  may  also  have  been  used  as  a  fire  training  area.  The  Industrial  Waste  Treatment  Plant 
was  later  constructed  over  this  site,  including  an  aeration  basin  that  was  removed  from  service  in  1987,  but 
remains  in  place.  PRL  68  lies  immediately  west  of  Site  42  and  covers  four  small  areas  corresponding  to 
former  locations  of  pits  thought  to  have  been  used  for  the  storage  of  waste  oil  (URS,  1994). 

•  Several  investigations  have  been  conducted  at  OU  Cl  since  1986  to  determine  the  nature  and  extent  of 
contamination.  Volatile  organic  compounds  have  been  detected  in  the  soil  and  groundwater  at  the  OU. 

The  main  contaminant  of  concern  at  the  site  is  trichloroethene  (TCE).  Other  contaminants  of  concern 
include  cis- 1 ,2-dichloroethene  (cis-l,2-DCE),  benzene,  and  vinyl  chloride. 
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j  OU  Cl  SVE  and  Treatment  System 

An  SVE  system,  consisting  of  seven  extraction  wells,  is  located  in  OU  Cl  to  extract  contaminated  soil 
vapor  from  Site  42  and  PRL  68.  Offgas  from  the  wells  is  treated  by  cat-ox  followed  by  an  acid 
scrubber.  A  schematic  of  the  system  is  shown  in  Figure  1-2.  The  SVE  and  cat-ox  systems  are  designed 
to  extract  and  treat  1 ,000  scfrn  of  contaminated  vapor.  Vapor  was  extracted  from  an  existing  vapor  well, 

VW-3 15,  and  routed  through  the  Thermatrix  unit  to  conduct  this  study. 


Figure  1-2.  Existing  SVE  and  Treatment  System  Schematic 
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•  Soil  vapor  from  the  seven  wells  is  collected  at  a  main  manifold  before  entering  the  cat-ox  unit  as  a 
single  stream.  For  the  purposes  of  this  evaluation,  the  valve  at  VW-3 15  was  closed  at  the  main  manifold 
and  piping  was  installed  to  route  the  vapor  to  the  Thermatrix  unit. 

•  Extraction  well  VW-3 1 5  is  screened  from  60  to  90  feet  below  ground  surface  in  the  deep  zone  of  the 

contaminant  plume.  The  TCE  concentrations  in  soil  gas  samples  collected  from  this  well  during 
installation  ranged  from  non-detect  to  1 ,700  ppmv.  ’ 


|  Test  Objectives  [ 


The  goals,  strategies,  and  metrics  established  for  this  evaluation  are  presented  in  Figure  1-3. 
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|  Figure  1-3.  Thermatrix  Treatability  Study  Goals  to  Metrics 
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2.0  EXPERIMENTAL  DESIGN 


Thermatrix  Test  System  Description  and  Schematic 

A  schematic  diagram  of  the  polymer  test  system  is  shown  on  Figure  2-1. 


•  The  test  system  used  during  this  evaluation  consisted  of  a  contaminated  vapor  stream  drawn  through  the 
air/water  knockout  pot,  into  a  small  blower,  and  discharged  through  the  Thermatrix  unit.  Within  the 
Thermatrix  unit,  the  contaminants  are  oxidized  at  a  preset  temperature  of  1600°F  in  an  inert,  ceramic 
bed  matrix.  During  the  oxidation  process,  the  VOCs  react  to  form  carbon  dioxide  (C02),  water,  and 
hydrochloric  acid  (HC1).  To  sustain  the  oxidation  temperature,  heat  released  by  the  reaction  is  absorbed 
by  the  large  thermal  mass  of  the  ceramic  matrix.  An  electric  preheater  is  used  during  system  startup  and 
shuts  off  automatically  once  the  unit  reaches  the  set  oxidation  temperature. 

•  For  treatment  of  chlorinated  compounds,  the  addition  of  natural  gas  to  the  process  flow  is  necessaiy  to 
maintain  the  hydrogen-to-halogen  ratio  required  for  complete  oxidation  of  the  contaminants. 

•  In-line  temperature  sensors  and  microprocessor  controls  allow  the  system  to  maintain  stable  operation 
even  for  streams  with  widely  fluctuating  flow  rates  or  organic  concentrations. 

•  Data  from  tests  performed  by  Thermatrix  indicate  that  the  technology  is  effective  in  treating  VOCs  over 
a  wide  range  of  concentrations.  Test  data  show  DREs  of  99.99%  or  greater  for  VOC  concentrations 
ranging  from  400  ppmv  to  3 1,000  ppmv.  No  reduction  in  effectiveness  or  adverse  operating  effects 
were  reported  for  either  high  or  low  concentrations. 
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•  During  destruction  of  chlorinated  VOCs,  such  as  TCE,  the  chlorine  is  converted  to  HC1.  For  the  purposes 
of  this  treatability  study  it  was  determined,  with  concurrence  from  the  SMAQMD,  that  HC1  production 
would  be  minimal  and  not  require  the  addition  of  an  acid-scrubbing  system  to  the  unit.  In  a  full-scale 
Thermatrix  system,  with  higher  flows,  the  HC1  production  rate  would  be  great  enough  to  require  an  acid¬ 
scrubbing  system  to  remove  the  HC1  before  discharging  the  treated  vapor  to  the  atmosphere. 

•  The  Thermatrix  system  used  for  this  test  consists  of  a  skid-mounted  ES  300  unit  designed  for  a  flow 
rate  of  300  standard  cubic  feet  per  hour  (scfh),  or  5  scfm.  The  unit  was  placed  on  the  concrete 
treatability  study  pad  and  connected  to  VW-3 1 5,  prior  to  the  cat-ox  treatment  system  at  OU  C 1 .  A 
blower  was  used  to  draw  vapor  from  the  well  and  feed  it  through  the  Thermatrix  treatment  system. 
Natural  gas  was  plumbed  to  the  unit  and  fed  into  the  inlet  stream  at  approximately  4  scfh. 

•  The  test  system  was  equipped  with  sampling  ports  for  collecting  inlet  and  outlet  vapor  samples.  Flow 
meters,  pressure  gauges,  and  temperature  gauges  were  provided  for  measuring  the  system  operating 
parameters.  Tables  2-1  and  2-2  summarize  the  frequency  of  sampling,  sampling  rationale,  analytical 
methods,  and  quality  assurance/quality  control  (QA/QC)  procedures  followed  during  the  test. 
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g!  Table  2-1.  Sampling  and  Analysis  for  Chemical  Parameters 


Sample 

Location 

Analyte(s) 
(Analytical  Method) 

Sample  Rationale/ 
Data  Use 

Sample  Frequency 

QA/QC 

Samples 

Thermatrix 

Unit  Inlet 

VOCs  (TO-14, 
modified  Method  18) 

•  Measure  inlet  VOC 
concentrations 

•  Week  1:  Daily 
(5  sampling  events) 

10%  field 
duplicates 

•  Calculate  contaminant 
DREs 

•  Weeks  2-4:  3  days  per 
week  (9  sampling  events) 

Thermatrix 
Unit  Outlet 

VOCs  (TO-14, 
modified  Method  18); 
NOx,  C02,  CO,  02 
(CARB  100);  HCl" 
(CARB  421) 

•  Measure  outlet  VOC, 
NOx,  C02,  CO,  02,  and 
HCl  concentrations 

•  Calculate  contaminant 
DREs 

•  Determine  air  emissions 

•  Week  1:  Daily  for  VOCs; 
once  for  NOx,  C02,  CO, 
02,  and  HCl 

•  Weeks  2-4:  3  days  per 
week  for  VOCs;  once 
during  week  4  for  NOx, 
C02,  CO,  02,  and  HCl 

10%  field 
duplicates 

Various  loca¬ 
tions  at  Treat- 
ability  Study 
Pad 

HCl  (Draeger 
colorimetric  tubes) 

•  Health  and  safety  sam¬ 
pling  to  ensure  person¬ 
nel  were  not  exposed  to 
hazardous  levels  of  HCl 

•  During  each  site  visit 

Multiple 
samples 
taken  during 
each  event 

Table  2-2.  Sampling  for  System  Parameters 


Sample 

Location 

System 

Parameters 

Sample  Rationale/ 
Data  Use 

Sample 

Method 

Sample 

Frequency 

Thermatrix 

Unit  Inlet  and 

Pressure 

•  Determine  pressure  drop 
through  test  system 

Pressure  gauges 

Same  as  analytical 
sampling 

Outlet 

Temperature 

•  Determine  temperature 
increase  across  test  unit. 

Temperature  gauges 

Same  as  analytical 
sampling 

Thermatrix 

Unit  Inlet 

Flow  Rate 

•  Calculate  contaminant 
removal  rate 

Annubar  flow 
measurement  device 

Same  as  analytical 
sampling 

•  Microprocessor-based  controls  shut  down  the  electric  preheater  after  the  matrix  has  reached  a  preset 
oxidation  temperature.  The  system  operation  is  constantly  monitored  by  these  controls  and  adjustments 
are  automatically  made  to  ensure  that  the  ceramic  matrix  remains  at  the  proper  temperature  to  obtain 
complete  oxidation  of  the  contaminants. 

•  The  test  system  was  equipped  with  control  relays  that  shut  off  the  blower  and  Thermatrix  unit  if  the 
power  failed.  A  check  valve  in  the  Thermatrix  test  system  prevented  any  contaminated  vapor  from 
escaping  through  the  system  during  system  shutdowns. 

•  The  system  was  monitored  and  samples  collected  for  five  consecutive  days  during  the  first  continuous 
week  of  testing.  During  the  remainder  of  the  test,  weeks  two  through  four,  samples  were  collected  for 
VOC  analysis  using  U.S.  EPA  Method  TO-14  and  modified  Method  18,  and  the  system  operating 
parameters  recorded  three  times  per  week.  Sampling  for  NOx ,  CO2,  carbon  monoxide  (CO),  and 
oxygen  (O2) ,  using  California  Air  Resources  Board  (CARB)  Method  100,  and  HC1 ,  using  CARB 
Method  421,  were  conducted  twice  each  during  the  test. 
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TREATABILITY  STUDY  AND  RESULTS 


BI  Test  Results 


•  The  analytical  results  from  the  test  and 
the  DREs  achieved  for  VOCs  are 
summarized  in  Table  3-1.  Results  from 
the  two  rounds  of  NOx  and  HC1 
monitoring  are  summarized  in  Table  3-2. 
Laboratory  analytical  results  of  all 
samples  taken,  including  the  HC1  and 
NOx  monitoring,  are  presented  in 
Appendix  A. 

•  Inlet  concentrations  of  total  VOCs  during 
the  test  ranged  from  370,000  parts  per 
billion  by  volume  (ppbv)  to  710,000 
ppbv. 


MB  Table  3-1.  Summary  of  Test  Results 


Avg.  Inlet 

Avg.  Outlet 

Avg. 

Compound 

Cone,  (ppbv) 

Cone,  (ppbv) 

DRE  (%) 

cis-l,2-DCE 

18,200 

2.3 

99.9 

Chloroform 

1,871 

1.5 

99.9 

Benzene 

2,707 

2.0 

99.9 

TCE 

567,333 

31.1 

99.9 

Toluene 

1,467 

2.6 

99.8 

m,p-Xylene 

6,373 

2.2 

99.9 

o-Xylene 

5,173 

2.0 

99.9 

Acetone 

6,538 

16.5 

99.7 

Vinyl  Chloride 

2,607 

128.7 

94.7 

ppbv  =  parts  per  billion  by  volume 

•  The  Thermatrix  treatment  unit  achieved 
DREs  for  TCE  in  the  range  of  99.9%  to 
100.0%.  Overall  DREs  for  all  VOCs 
averaged  99.9%.  Actual  DREs  may  be 
higher.  Because  many  of  the  compounds 
were  not  detected  in  the  outlet  vapor 
samples,  the  laboratory  detection  limit 
was  used  to  calculate  the  DREs.  However, 
the  inlet  concentrations  are  relatively  low 
compared  to  the  detection  limits  of  the 
outlet  samples,  which  may  result  in 
calculated  DREs  lower  than  the  actual 
DREs.  DREs  reported  for  cat-ox  systems 
currently  operating  at  McClellan  AFB 
range  from  94-98%  (URS,  1995). 


(Table  3-2.  Summary  of  NOx  and  HCI  Sampling^g. 

Thermatrix  Outlet  Concentrations 
Compound3  Round  1  Round  2  Average 


NOx 

1 .7  ppmv 

0.8  ppmv 

1.3  ppmv 

o 

o 

9.7% 

9.4% 

9.6% 

CO 

<  1.0  ppmv 

<  0.5  ppmv 

<  0.8  ppmv 

02 

7.1% 

9.8% 

8.5% 

HCI 

0.092  Ib/hr 

0.045  lb/hr 

0.069  lb/hr 

a  Sampling  forNOx,  C02,  CO,  and  02  was  performed  by  Best 

Environmental,  Inc.  on  9/20/95  and  10/1 1/95.  Sampling  for  HCI  was 
conducted  by  Radian  Corp.  on  9/22/95  and  10/6/95. 

ppmv  =  Parts  per  million  by  volume, 
lb/hr  =  Pounds  per  hour. 


•  Results  from  two  continuous  emissions  monitoring  events  indicated  NOx  production  was  less  than 
2  ppm  during  the  first  round  and  less  than  1  ppm  during  the  second. 

•  Results  from  the  two  HCI  sampling  results  showed  an  average  HCI  production  rate  of  0.069  pounds  per 
hour  (lb/hr).  This  was  well  below  the  0.6  lb/hr  originally  calculated  and  approved  by  the  SMAQMD. 

•  The  test  system  operating  parameters  monitored  during  the  test  are  summarized  in  Table  3-3.  Field  data 
sheets  containing  system  measurements  recorded  during  the  test  are  included  in  Appendix  B. 
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•  Actual  power  usage  by  the  blower  and  Thermatrix  preheater  were  not  recorded  during  the  test.  The 
blower  was  on  for  approximately  600  hours  during  the  3 1-day  test.  Power  usage  by  the  preheater  was 
limited  to  a  couple  of  hours  each  time  the  unit  was  started  up. 


BBBHK1  Tab,e  3-3- 

Test  System  Operating  Parameters 

■■■■■■■ 

Parameter 

Operating  Range 

Avg.  Value  During  Test 

VW-315  Vacuum 

1.5- 3.5”  Hg 

2.4”  Hg 

Blower  Inlet  Vacuum 

12-16”  Hg 

15"  Hg 

Blower  Outlet  Pressure 

0.25  -2  psi 

1 .2  psi 

Blower  Outlet  Temperature 

140- 185°  F 

165°  F 

Natural  Gas  Flow  Rate 

3-6  scfh 

4.2  scfh 

Flow  Rate  through  Thermatrix 

4.7 -5.1  scfin 

5.0  scfin 

Thermatrix  Oxidation  Temperature 

1590-1602°  F 

1600°  F 

Thermatrix  Outlet  Temperature 

80- 240°  F 

145°  F 

Difficulties  and  Resolutions 


No  problems  were  encountered  with  the  operation  of  the  Thermatrix  unit  during  the  treatability  test. 
Maintenance  problems  encountered  were  due  to  components  external  to  the  Thermatrix  unit.  These 
include  test  system  modifications  required  to  handle  the  unanticipated  condensation  of  HC1  in  the  treated 
exhaust  gas  and  downtime  due  to  external  electrical  problems. 


•  Shortly  after  the  initial  system  startup,  it  was  discovered  that  HC1  was  condensing  out  of  the  exhaust 
gas.  The  acid  condensate  reacted  with  the  steel  exhaust  piping,  creating  a  crystalline  deposit  that 
clogged  the  exhaust  stack,  causing  a  nuisance  odor  at  the  Treatability  Study  Pad.  Design  phase 
predictions  of  outlet  temperatures  from  the  unit  by  Thermatrix  were  approximately  300°F,  high  enough 
to  ensure  that  the  HC1  remained  in  a  vapor  state.  Because  of  the  anticipated  high  temperature,  steel 
exhaust  piping  was  chosen  during  the  design.  However,  the  actual  exhaust  temperature  observed  during 
the  test  was  approximately  1 10°F.  Although  the  unit  was  expected  to  produce  HC1  during  the  oxidation 
of  the  VOCs,  it  was  not  anticipated  that  the  HC1  would  condense  out  of  the  vapor.  The  problem  was 
alleviated  during  the  remainder  of  the  test  by  replacing  the  steel  piping  with  chlorinated  polyvinyl 
chloride  (CPVC)  piping  and  adding  a  sealed  bucket  to  act  as  a  HC1  knock  out  pot.  Readings  were  taken 
using  Draeger  colorimetric  tubes  for  HC1  during  each  sampling  and  monitoring  event  to  ensure  that  the 
HC1  levels  at  the  pad  were  below  the  National  Institute  of  of  Occupational  Safety  and 
Health/Occupational  Safety  and  Health  Administration  (NIOSH/OSHA)  ceiling  value  of  5  ppm. 


•  The  test  system  was  automatically  shut  off  several  times  during  the  initial  part  of  the  test  when  the 
OU  Cl  cat-ox  system  shut  down.  The  control  relays  were  initially  wired  to  shut  off  the  Thermatrix  unit 
if  the  cat-ox  system  was  shut  off  as  an  added  precaution.  It  was  later  determined  that  this  was  not 
necessary  and  the  test  system  was  rewired  to  remain  on  when  the  cat-ox  system  shut  off. 
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•  A  day  and  a  half  of  downtime  was  experienced  during  the  third  week  of  the  test  due  to  power  failures  at 
the  Base  caused  by  high  winds.  The  system  was  restarted  several  times  but  shut  down  by  additional 
power  failures.  It  was  decided  to  leave  the  unit  off  until  dependable  power  was  restored. 


Quality  Assurance/Quality  Control 


•  A  quality  control  data  assessment  (QCDA),  included  as  Appendix  C,  was  performed  on  data  to  ensure 
that  they  are  valid  and  can  be  used  for  their  intended  purpose.  Results  of  the  QCDA  indicate  that  the 
data  are  valid  and  can  be  used  to  evaluate  the  performance  of  the  Thermatrix  technology.  All  data  were 
collected  in  accordance  with  the  McClellan  AFB  Basewide  Rl/FS  Quality  Assurance  Project  Plan 
(Radian,  1994). 


COST  ANALYSIS 


Table  4-1  presents  a  cost  comparison  of  capital  and  operating  and  maintenance  (O&M)  costs  for  cat-ox 
and  Thermatrix  as  a  treatment  for  contaminated  soil  vapor.  Since  the  relative  operating  costs  of  both  the 
Thermatrix  and  cat-ox  systems  are  not  highly  sensitive  to  contaminant  stream  concentrations,  the  cost 
analysis  was  performed  on  a  daily  basis  rather  than  cost  per  pound  of  contaminant  removed.  Calculations 
and  data  used  to  perform  the  cost  comparison  are  included  in  Appendix  D. 


Table  4-1.  Cost  Comparison 


Description 

Unit  Cost 

Cat-ox  ($/day) 

Thermatrix  ($/day) 

Capital  Cost3 

Lump  Sum 

218.83 

309.67 

O&M 

Electricity 

$0.061 /kWh 

30.87 

20.53 

Natural  Gas 

$0.233/therm 

29.73 

25.63 

Labor 

$60/hr 

264.00 

90.00 

Catalyst  Replacement 

9.00 

N/A 

NOx  ERCs 

12.21 

2.22 

Total 

564.64 

448.05 

a  .  - - — - — - 

Capital  cost  is  a  lump  sum  amortized  over  a  5-year  period  at  5%  annual  interest. 

N/A  =  Not  applicable. 

Hill  Assumptions  for  Cost  Comparison  | 

•  Continuous  operation  with  90%  actual  uptime  (22  hours/day). 

•  5-year  project  lifetime,  annual  adjusted  interest  rate  of  5%. 

•  Inlet  vapor  stream  concentrations  similar  to  those  at  OU  C 1 ,  as  presented  in  Table  3- 1 . 
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•  N0X  emissions  rate  for  the  Thermatrix  unit  is  based  on  emissions  monitoring  performed  during  the 
treatability  test. 

•  O&M  costs  for  a  cat-ox  system  are  based  on  average  monthly  operating  costs  reported  for  the  cat-ox 
systems  located  at  Investigation  Cluster  (IC)  1,  IC7,  and  OU  Cl  at  McClellan  AFB  (URS,  1995). 

•  NOx  emissions  rate  for  cat-ox  is  based  on  data  reported  for  the  OU  Cl  cat-ox  system  (URS,  1995). 

•  Capital  and  catalyst  costs  for  a  cat-ox  system  were  based  on  a  recent  cost  analysis  by  MITRE 
Corporation  (MITRE,  1995). 

•  Cost  of  Emissions  Reduction  Credits  (ERCs)  for  NOx  were  based  on  ERC  transactions  conducted  in 
1994  (Radian,  1995). 

•  Costs  are  for  comparison  purposes  and  do  not  include  all  cost  associated  with  design,  installation, 
startup,  O&M,  or  monitoring.  Costs  not  included  in  the  comparison,  such  as  construction,  analytical, 
and  caustic  costs,  are  assumed  to  be  similar  for  both  types  of  treatment  systems. 


•  DREs  for  VOCs,  including  vinyl  chloride,  achieved  by  the  unit  during  the  test  were  typically  greater 
than  99.9%  and  as  high  as  100.0%. 


•  Production  levels  of  NOx  were  below  the  2  ppmv  maximum  claimed  by  the  vendor. 


•  The  condensation  of  HC1  in  the  exhaust  gas  presented  a  logistical  problem  during  this  treatability  study, 
however  it  did  not  affect  performance  of  the  unit  in  treating  the  contaminants. 


BUS  Implementation 


•  The  Thermatrix  system  is  easy  to  install  and  operate  and  requires  little  maintenance  or  monitoring 
during  normal  operation. 


•  Thermatrix  units  are  custom  designed  and  manufactured  for  each  application.  Unit  size  and  cost  are 
dictated  by  the  required  range  of  flow  rates  and  not  contaminant  concentration. 

•  Installation  and  implementation  considerations,  including  size,  utility,  and  equipment  requirements,  for 
a  full-scale  Thermatrix  system  would  be  similar  to  those  for  a  cat-ox  system. 


•  Capital  cost  for  a  full-scale  Thermatrix  unit  designed  to  treat  500- 1 ,000  scfin  of  contaminated  vapor  is 
approximately  $500,000,  including  an  acid  scrubbing  system. 
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•  Capital  cost  for  a  foil-scale  Thermatrix  unit  designed  to  treat  500- 1 ,000  scfm  of  contaminated  vapor  is 
approximately  $500,000,  including  an  acid  scrubbing  system. 

•  Production  of  HC1  during  this  test  was  at  a  low  enough  level  to  not  require  removal  from  the  exhaust 
gas  prior  to  discharge  to  the  atmosphere,  however  unanticipated  condensation  of  the  HC1,  due  to  low 
exit  temperatures,  led  to  modifications  being  required  in  the  exhaust  piping.  Larger  scale  Thermatrix 
systems  are  designed  so  that  the  exhaust  gas  exiting  the  system  is  at  a  temperature  high  enough  to  keep 
the  HC1  in  a  gaseous  state.  A  full-scale  system  would  require  a  quench  system  followed  by  an  acid 
scrubber  to  remove  the  HC1  prior  to  discharge. 

•  If  a  Thermatrix  system  were  to  be  used  to  replace  an  existing  cat-ox  system,  cost  savings  could  be 
realized  by  using  the  existing  acid  scrubbing  system. 

•  Design,  fabrication,  and  deliveiy  of  the  unit  would  take  approximately  22  weeks  after  receipt  of  a 
purchase  order. 


CONCLUSIONS  AND 


RECOMMENDATIONS 


•  Tests  results  demonstrate  that  the  Thermatrix  technology  achieves  greater  DREs  and  lower  NOx 

production  than  those  achieved  by  cat-ox,  and  provides  effective  treatment  for  the  contaminants  found 
in  the  OU  Cl  soil  vapor. 


•  The  Thermatrix  technology  would  not  normally  be  cost  effective  for  treatment  of  low-concentration 
contaminant  streams  because  the  size  of  the  unit  and  operating  cost  are  dependent  on  flow  rate  and  not 
contaminant  concentrations.  This  means  that  in  comparing  treatment  of  a  low-concentration  to  a  high- 
concentration  contaminant  stream,  that  the  same  size  unit  and  actual  power  requirements  would  be 
necessary  for  destruction  of  less  contaminant  mass.  An  adsorptive  technology,  such  as  granulated 
activated  carbon  (GAC)  would  be  more  cost  effective  for  treatment  of  low-concentration  streams.  A 
generally  accepted  cut-off  for  cost-effective  treatment  by  GAC,  as  opposed  to  cat-ox,  is  VOC 

concentrations  below  100  ppmv.  Operating  costs  for  Thermatrix  are  similar  to  cat-ox,  therefore  the  cut-off 
is  assumed  to  be  the  same. 


•  Compared  to  cat-ox  as  a  treatment  for  contaminated  SVE  offgas,  Thermatrix  provides  a  cost  competitive 
alternative.  Although  capital  costs  for  a  Thermatrix  unit  are  slightly  higher  than  cat-ox,  savings  are 
realized  during  operation  and  maintenance.  Because  of  the  relative  simplicity  of  the  Thermatrix  unit 
design,  less  maintenance  on  the  unit  is  expected  compared  to  that  for  a  cat-ox  system.  The  ceramic  matrix 
used  in  the  Thermatrix  unit  is  designed  to  last  the  life  of  the  unit  unlike  the  catalyst  in  a  cat-ox  system. 

•  Production  level  of  NOx  by  the  Thermatrix  technology  is  lower  than  cat-ox  typically  less  than  2  ppm. 
Typical  NOx  emissions  from  a  cat-ox  unit  are  over  5  ppmv.  The  reduced  NOx  production  of  the 
Thermatrix  technology  provides  a  advantage  over  cat-ox  to  aid  in  the  achievement  of  McClellan  AFB’s 
basewide  air  emission  goals.  In  addition  this  results  in  increased  cost  savings  as  fewer  NOx  offsets 
would  need  to  be  purchased  by  the  Base. 
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Analytical  Data  Sheets 


(3)  AIR  TOXICS  LTD. 


AN  ENVIRONMENTAL  ANALYTICAL  LABORATORY 


WORK  ORDER#:  9509096A 

Work  Order  Summary 


CLIENT: 


Ms.  Courtney  Morris 
Radian  Corporation 
10389  Old  Placerville  Road 
Sacramento,  CA  95827 


BILL  TO:  Subcontracts  Payable 
Radian  Corporation 
P.O.  Box  201088 
Austin,  TX  78720-1088 


PHONE: 

FAX: 

DATE  RECEIVED: 
DATE  COMPLETED: 


916-362-5332 

916-362-2318 

9/13/95 

9/22/95 


INVOICE#  8036 
SUBCONTRACT#  259699 

PROJECT  #  269-104-18-02  McClellan  Thermatrix 
AMOUNTS:  $410.00 


FRACTION  # 

NAME 

TEST 

RECEIPT 

VAC./PRES. 

PRICE 

01 A 

TIN-001 

TO- 14 

9.5  "Hg 

$205.00 

02A 

TEN-002 

TO- 14 

9.0  "Hg 

$205.00 

03A 

Method  Spike 

TO- 14 

NA 

NC 

04A 

Lab  Blank 

TO- 14 

NA 

NC 

CERTIFIED 

Laboratory  Director 


180  BLUE  RAVINE  ROAD,  SUITE  B  FOLSOM,  CA  95630 
(916)  985-1000  •  (800)  985-5955  •  FAX  (916)  985-1020 
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AIR  TOXICS  LTD. 

SAMPLE  NAME:  TIN-001 
ID#:  9509096A-01A 

EPA  METHOD  TO-14  GC/MS  FuU  Scan 


File  Name: 

9091307 

Date  of  Collection 

:  9/12/95 

Dii.  Factor: 

5600 

Date  of  Analysis: 

9/13/95 

Analyst's  Initials: 

BJM 

Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

2800 

Not  Detected 

1,1-Dichloroethene 

2800 

Not  Detected 

Freon  113 

2800 

Not  Detected 

ci$-1 ,2-DichIoroethene 

2800 

19000 

Chloroform 

2800 

Not  Detected 

1,1,1-Trichloroethane 

2800 

Not  Detected 

Benzene 

2800 

3700 

Trichloroethene 

2800 

660000 

Toluene 

2800 

Not  Detected 

Tetrachloroethene 

2800 

Not  Detected 

m,p-Xylene 

2800 

3800 

o-Xylene 

2800 

3600 

Acetone 

11000 

Not  Detected 

Container  Type:  6  Liter  Summa  Canister 


Surrogates 

%  Recovery 

Method  Limits 

Octafluorotoluene 

95 

70-130 

Toluene-d8 

100 

70-130 

4-Bromof  luorobenzene 

99 

70-130 

Page  2 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  TEN-002 
ID#:  9509096A-02A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 


File  Name: 

Dll.  Factor: 
Analyst's  Initials: 

Compound 


Vinyl  Chloride 
1,1-Dichloroethene 
Freon  113 

cis-1 ,2-Dichloroethene 
Chloroform 


l, 1,1-Trichloroethane 
Benzene 
Trichloroethene 
Toluene 

Tetrachloroethene 

m, p-Xylene 
o-Xylene 
Acetone 


9091310  Date 

1.9  Date 


of  Collection:  9/12/95 
of  Analysis:  9/13/95 


Det.  Limit  (ppbv) 

5 
5 
5 
5 
5 


Amount  (ppbv) 
Not  Detected 
Not  Detected 
Not  Detected 
0.98 

Not  Detected 
Not  Detected 
1.0 
32 

Not  Detected 
Not  Detected 
Not  Detected 
Not  Detected 
10 


Container  Type:  6  Liter  Summa  Canister 


Octafiuorotoluene 

ToIuene-d8 

4-BromofKuorobenzene 


70-130 

70-130 

70-130 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  Method  Spike 
ID#:  9509096A-03A 

EPA  METHOD  TO-14  GC/MS  FuU  Scan 


File  Name: 

9091302  Date  of  Collection 

:  NA 

Dil.  Factor: 

1-0  Date  of  Analysis: 

9/13/95 

Analyst's  Initials: 

DP 

Compound 

Det.  Limit  (ppbv) 

%  Recovery 

Vinyl  Chloride 

0.50 

138  Q  yS 

1,1-Dichloroethene 

0.50 

108 

Freon  113 

0.50 

108 

cis-1 ,2-Dichloroethene 

0.50 

106 

Chloroform 

0.50 

102 

1,1,1-Trichloroethane 

6.50 

102 

Benzene 

0.50 

112 

Trichloroethene 

0.50 

97 

Toluene 

0.50 

102 

Tetrachloroethene 

0.50 

91 

m,p-Xylene 

030 

93 

o-Xylene 

0.50 

98 

Acetone 

2.0 

101 

A  /Q 


Q  =  Exceeds  Quality  Control  limits. 
Container  Type:  NA 

Surrogates 

Octafluorotoluene 

Toluene-d8  ;;f 

4-Bromofluorobenzene 


%  Recovery  Method  Limits 

96  70-130 

100  70-130 

104  70-130 
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AIR  TOXICS  LTD. 

SAMPLE  NAME:  Lab  Blank 
ID#:  9509096A-04A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 


File  Name: 

9091305  Date  of  Collection 

:  NA 

Dil.  Factor: 

1.0  Date  of  Analysis: 

9/13/95 

Analyst's  Initials: 

DP 

Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

0.50 

Not  Detected 

1,1-Dichloroethene 

0.50 

Not  Detected 

Freon  113 

0.50 

Not  Detected 

cis-1 ,2-Dichloroethene 

0.50 

Not  Detected 

Chloroform 

0.50 

Not  Detected 

1,1,1-Trichloroethane 

0.50 

Not  Detected 

Benzene 

0.50 

Not  Detected 

Trichloroethene 

0.50 

Not  Detected 

Toluene 

0.50 

Not  Detected 

Tetrachloroethene 

0.50 

Not  Detected 

m,p-Xylene 

0.50 

Not  Detected 

o-Xylene 

0.50 

Not  Detected 

Acetone 

2.0 

Not  Detected 

Container  Type:  NA 

Surrogates 
Octal  luorotoluene 
Toluene-d8 

4-Bromofluorobenzene 


%  Recovery 
93 
99 
97 


Method  Limits 
70-130 
70-130 
70-130 
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@  AIR  TOXICS  LTD. 


AN  ENVIRONMENTAL  ANALYTICAL  LABORATORY 


WORK  ORDER#:  9509096B 

Work  Order  Summary 


CLIENT: 

Ms.  Courtney  Morris 

Radian  Corporation 

10389  Old  Placerville  Road 

Sacramento,  CA  95827 

BELL  TO:  Subcontracts  Payable 
Radian  Corporation 

P.O.  Box  201088 

Austin,  TX  78720-1088 

PHONE: 

FAX: 

DATE  RECEIVED: 

DATE  COMPLETED: 

916-362-5332 

916-362-2318 

9/13/95 

9/22/95 

INVOICE  #  8036 

SUBCONTRACT#  259699 

PROJECT  #  269-104-18-02  McClellan  Thermatrix 

AMOUNTS:  $100.00 

FRACTION  # 

01A 

02A 

03A 

04A 

NAME 

TIN-001 

TEN-002 

Method  Spike 

Lab  Blank 

RECEIPT 

TEST  VAC./PRES. 

Mod.  Method  18  9.5  "Hg 

Mod.  Method  18  9.0  "Hg 

Mod.  Method  18  NA 

Mod.  Method  18  NA 

PRICE 

$50.00 

$50.00 

NC 

NC 

CERTIFIED  BY: 


Laboratory  Director 


180  BLUE  RAVINE  ROAD,  SUITE  B  FOLSOM,  CA  95630 
(916)  985-1000  •  (800)  985-5955  •  FAX  (916)  985-1020 
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@  AIR  TOXICS  LTD. 


AN  ENVIRONMENTAL  ANALYTICAL  LABORATORY 


WORK  ORDER#:  9509133A 

Work  Order  Summary 


CLIENT: 

Ms.  Courtney  Morris 

BILL  TO:  Subcontracts  Payable 

Radian  Corporation 

Radian  Corporation 

10389  Old  Placerville  Road 

P.O.  Box  201088 

Sacramento,  CA  95827 

Austin,  TX  78720-1088 

PHONE: 

916-362-5332 

INVOICE#  8037 

FAX: 

916-362-2318 

SUBCONTRACT#  259699 

DATE  RECEIVED: 

9/15/95 

PROJECT  #  269-104-18-02  McClellan  Thermatrix 

DATE  COMPLETED  9/22/95 

AMOUNTS:  $410.00 

RECEIPT 

FRACTION  # 

NAME 

TEST 

VAC./PRES. 

PRICE 

01A 

TIN-003 

TO- 14 

8.5  "Hg 

$205.00 

02A 

TEN-004 

TO- 14 

8.0  'Hg 

$205.00 

03A 

Method  Spike 

TO- 14 

NA 

NC 

04A 

Lab  Blank 

TO- 14 

NA 

NC 

CERTIFIED 


Laboratory  Director 


180  BLUE  RAVINE  ROAD,  SUITE  B  FOLSOM,  CA  95630 
(916)  985-1000  •  (800)  985-5955  •  FAX  (916)  985-1020 
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AIR  TOXICS  LTD. 

SAMPLE  NAME:  TIN-003 
ID#:  9509133A-01A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 


File  Name: 

Dil.  Factor: 

Analyst's  initials: 

9091606 

3700 

BJM 

Date  of  Collection 
Date  of  Analysis: 

:  9/14/9  5 

9/16/95 

Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 
1,1-Dichloroethene 

Freon  113 

cis-1 ,2-Dichloroethene 
Chloroform 

1900 

1900 

1900 

1900 

1900 

Not  Detected 

Not  Detected 

Not  Detected 
21000 

2100 

1,1,1-Trichloroethane 

Benzene 

Trichloroethene 

Toluene 

Tetrachloroethene 

1900 

1900 

1900 

1900 

1900 

Not  Detected 
4200 

690000 

Not  Detected 

Not  Detected 

m,p-Xylene 

o-Xylene 

Acetone 

1900 

1900 

7400 

6300 

5200 

Not  Detected 

Container  Type:  6  Liter  Summa  Canister 


Surrogates 

Octafluorotoluene 

Toluene-d8 

4-Bromofluorobenzene 


%  Recovery 

Method  Limits 

94 

70-130 

08 

70-130 

101 

70-130 

Page  2 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  TEN-004 
ID#:  95091 33A-02A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 


File  Name:  -V 

9091607 

Date  of  Collection 

9/14/95 

Dll.  Factor 

18 

Date  of  Analysis: 

9/16/95 

Analyst's  Initials: 

BJM 

Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

0.90 

Not  Detected 

1,1-Dichloroethene 

0.90 

Not  Detected 

Freon  113 

0.90 

Not  Detected 

cis-1 ,2-Dichloroethene 

0.90 

1.3 

Chloroform 

0.90 

Not  Detected 

1,1,1-TrichIoroethane 

0.90 

Not  Detected 

Benzene 

0.90 

2.1 

Trichloroethene 

0.90 

51 

Toluene 

0.90 

3.2 

Tetrachloroethene 

0.90 

Not  Detected 

m.p-Xylene 

0.90 

2.1 

o-Xylene 

0.90 

1.4 

Acetone 

3.6 

16 

Container  Type:  6  Liter  Summa  Canister 


Octafluorotoluene  99 

Toluene-d8  104 

4-Bromofluorobenzene  106 


70-130 

70-130 

70-130 


Page  3 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  Method  Spike 
ID#:  9509133A-03A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 

File  Name:  9091602  Date  of  Collection:  NA 

Dll.  Factor:  1.0  Date  of  Analysis:  9/16/95 

Analyst's  Initials:  BJM 


Compound 

Det.  Limit  (ppbv) 

%  Recovery 

Vinyl  Chloride 

0.50 

121 

1,1-Dichloroethene 

0.50 

94 

Freon  113 

0.50 

90 

cis-1 ,2-Dichloroethene 

0.50 

98 

Chloroform 

0.50 

98 

1,1,1-Trichloroethane 

0.50 

94 

Benzene 

0.50 

106 

Trichloroethene 

0.50 

92 

Toluene 

0.50 

96 

Tetrachloroethene 

0.50 

90 

m,p-Xylene 

0.50 

99 

o-Xylene 

0.50 

95 

Acetone 

2.0 

106 

Container  Type:  NA 

Surrogates 

Octafluorotoluene 

Toluene-d8 

4-Bromofluorobenzene 


%  Recovery  Method  Limits 

97  70-130  ■ 

100  70-130 

104  .  70-130  ' . 
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AIR  TOXICS  LTD. 

SAMPLE  NAME:  Lab  Blank 
ED#:  9509133A-04A 

EPA  METHOD  TO-14  GC/MS  FuU  Scan 


File  Name:  9091604  Date  of  Collection:  NA 

Dll.  Factor  1.0  Date  of  Analysis:  9/16/95 

Analyst's  Initials:  BJM 


Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

0.50 

Not  Detected 

1,1-Dichloroethene 

0.50 

Not  Detected 

Freon  113 

0.50 

Not  Detected 

cis-1 ,2-Dichloroethene 

0.50 

Not  Detected 

Chloroform 

0.50 

Not  Detected 

1,1, 1  -T  richloroethane 

0.50 

Not  Detected 

Benzene 

0.50 

Not  Detected 

Trichloroethene 

0.50 

Not  Detected 

Toluene 

0.50 

Not  Detected 

Tetrachloroethene 

0.50 

Not  Detected 

m,p-Xylene 

0.50 

Not  Detected 

o-Xy!ene 

0.50 

Not  Detected 

Acetone 

2.0 

Not  Detected 

Page  5 


@  AIR  TOXICS  LTD. 

AN  ENVIRONMENTAL  ANALYTICAL  LABORATORY 


WORK  ORDER#:  9509133B 

Work  Order  Summary 


CLIENT: 

Ms.  Courtney  Morris 

Radian  Corporation 

10389  Old  Placerville  Road 

Sacramento,  CA  95827 

BILL  TO:  Subcontracts  Payable 
Radian  Corporation 

P.O.  Box  201088 

Austin,  TX  78720-1088 

PHONE: 

FAX: 

DATE  RECEIVED: 

DATE  COMPLETED: 

916-362-5332 

916-362-2318 

9/15/95 

9/22/95 

INVOICE  #  8037 

SUBCONTRACT#  259699 

PROJECT#  269-104-18-02  McClellan 

AMOUNTS:  $100.00 

Thermatrix 

FRACTION  # 

01A 

02A 

03A 

04A 

NAME 

TIN-003 

TEN-004 

Method  Spike 

Lab  Blank 

RECEIPT 

TEST  VACVPRES. 

Mod.  Method  18  8.5  "Hg 

Mod.  Method  18  8.0  ”Hg 

Mod.  Method  18  NA 

Mod.  Method  18  NA 

PRICE 

$50.00 

$50.00 

NC 

NC 

CERTIFIED 

Laboratory  Director 


DATE- 


180  BLUE  RAVINE  ROAD.  SUITE  B  FOLSOM,  CA  95630 
(916)  985-1000  •  (800)  985-5955  •  FAX  (916)  985-1020 
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W»  Ul  t  '  COORDINATOR  /  GOt  DENROD  -  PROJECT  DIHECTOR  /  PINK  -  SAMPLE  CONTROL  /  YELLOW  *  LABORATORY /  BLUE  -  LABORATORY  RECEIPT 


@  AIR  TOXICS  LTD. 


AN  ENVIRONMENTAL  ANALYTICAL  LABORATORY 


WORK  ORDER#:  9509167A 

Work  Order  Summary 


CLIENT: 


Ms.  Courtney  Morris 
Radian  Corporation 
10389  Old  Placerville  Road 
Sacramento,  CA  95827 


BILL  TO:  Subcontracts  Payable 
Radian  Corporation 
P.O.  Box  201088 
Austin,  TX  78720-1088 


PHONE:  916-362-5332 

FAX:  916-362-2318 

DATE  RECEIVED:  9/19/95 


INVOICE#  8118 
SUBCONTRACT  #  259699 

PROJECT  #  269-104-18-02  McClellan  Thermatrix 


DATE  COMPLETED:  9/29/95  AMOUNTS:  $410.00 


FRACTION  # 

NAME 

TEST 

RECEIPT 

VACVPRES. 

PRICE 

01A 

TIN-005 

TO- 14 

9.0  "Hg 

$205.00 

02A 

TEN-006 

TO- 14 

12  "Hg 

$205.00 

03A 

Method  Spike 

TO-14 

NA 

NC 

04A 

Lab  Blank 

TO- 14 

NA 

NC 

CERTIFIED  — 

"  Laboratory  Director 


DATE:_ 


180  BLUE  RAVINE  ROAD,  SUITE  B  FOLSOM,  CA  95630 
(916)  985-1000  •  (800)  985-5955  ♦  FAX  (916)  985-1020 
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AIR  TOXICS  LTD. 

SAMPLE  NAME:  TIN-005 
ID#:  9509167A-01A 


File  Name: 

Dil.  Factor: 
Analyst's  Initials: 


EPA  METHOD  TO-14  GC/MS  Full  Scan 

9091923  Date  of  Collection:  9/19/95 

3800  Date  of  Analysis:  9/20/95 

FA 


Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

1900 

Not  Detected 

1,1-Dichloroethene 

1900 

Not  Detected 

Freon  113 

1900 

Not  Detected 

cis-1 ,2-Dichloroethene 

1900 

17000 

Chloroform 

1900 

Not  Detected 

1,1,1-Trichloroethane 

1900 

Not  Detected 

Benzene 

1900 

2800 

Trichloroethene 

1900 

570000 

Toluene 

1900 

Not  Detected 

Tetrachloroethene 

1900 

Not  Detected 

m,p-Xylene 

1900 

7700 

o-Xylene 

1900 

6300 

Acetone 

7600 

Not  Detected 

Container  Type:  1  Liter  Summa  Canister 


Surrogates 

Octafluorotoluene 

Toluene-d8 

4-Bromofluorobenzene 


%  Recovery 
92 
99 

/■'  96 


Method  Limits 
70-130 
70-130 
70-130 


Page  2 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  TEN-006 
ID#:  9509167A-02A 

EPA  METHOD  TO-14  GC/MS  FuU  Scan 

File  Name:  9091929  Date  of  Collection:  9/19/95 

Dil.  Factor:  7.4  Date  of  Analysis:  9/20/95 

Analyst's  initials:  LTS 


Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

3.7 

Not  Detected 

1,1-Dichloroethene 

3.7 

Not  Detected 

Freon  113 

3.7 

Not  Detected 

cis-1 ,2-Dichloroethene 

3.7 

4.0 

Chloroform 

3.7 

Not  Detected 

1 , 1 , 1  -T  richloroethane 

3.7 

Not  Detected 

Benzene 

3.7 

Not  Detected 

Trichloroethene 

3.7 

110 

Toluene 

3.7 

Not  Detected 

Tetrachloroethene 

3.7 

Not  Detected 

m,p-Xylene 

3.7 

4.2 

o-Xylene 

3.7 

Not  Detected 

Acetone 

15 

38 

Container  Type:  1  Liter  Summa  Canister 

Surrogates 

%  Recovery 

Method  Limits 

Octafluorotoluene 

91 

70-130 

Toluene-d8 

100 

70-130 

4-Bromofluorobenzene 

93 

70-130 

Page  3 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  Method  Spike 
ID#:  9509167A-03A 

EPA  METHOD  TO-14  GC/MS  FuU  Scan 


File  Name:  ' 

Oil.  Factor: 
Analyst's  Initials: 


9091917  Date  of  Collection:  NA 

1.0  Date  of  Analysis:  9/20/95 


Compound _ 

Vinyl  Chloride 

1.1- Dichloroethene 
Freon  113 

cis-1 ,2-Dichloroethene 
Chloroform 

1.1.1- Trichloroethane 
Benzene 
Trichloroethene 
Toluene 

Tetrachloroethene 

m,p-Xylene 

o-Xylene 

Acetone 


Det.  Limit  (ppbv) 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

2.0 


%  Recovery 
125 
102 
100 
94 

94 

95 
103 
91 
91 
85 

99 

100 
95 


Container  Type:  NA 

Surrogates 

Octafluorotoluene 

Toluene-d8 

4-Bromofluorobenzene 


msm  pBnsnriffra 

92 

70-130 

99 

70-130 

99 

Page  4 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  Lab  Blank 
ID#:  9509167A-04A 

EPA  METHOD  TO-14  GC/MS  FuU  Scan 

File  Name:  9091920  Date  of  Collection:  NA 

Dll.  Factor:  1.0  Date  of  Analysis:  9/20/95 

Analyst's  Initials:  FA 

Compound _ Pet.  Limit  (ppbv) _ Amount  (ppbv) 


Vinyl  Chloride 

0.50 

Not  Detected 

1,1-Dichloroethene 

0.50 

Not  Detected 

Freon  113 

0.50 

Not  Detected 

cis-1 ,2-Dichloroethene 

0.50 

Not  Detected 

Chloroform 

0.50 

Not  Detected 

1,1,1-Trichloroethane 

0.50 

Not  Detected 

Benzene 

0.50 

Not  Detected 

Trichloroethene 

0.50 

Not  Detected 

Toluene 

0.50 

Not  Detected 

Tetrachloroethene 

0.50 

Not  Detected 

m.p-Xylene 

0.50 

Not  Detected 

o-Xy!ene 

0.50 

Not  Detected 

Acetone 

2.0 

Not  Detected 

Container  Type:  NA 

Surrogates 

%  Recovery 

f;"'  ■  .  .  ; 

Method  Limits 

Octaftuorotoiuene 

95  .. 

h  i  ■  ■  : 

70-130 

Toluene-d8 

99 

70-130 

4-Bromofluorobenzene 

■  .89 

70-130 
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GMAIN  OF  CUSTODY  RECORD 


WHITE-  COORDINATOR  / GOLDENROD  -  PROJECT  DIRECTOR  /  PINK  -JSAMPLE  CONTROL  /  YELLOW  -  LABORATORY/  BLUE  -  LABORATORY^REClHpT 


@  AIR  TOXICS  LTD. 

AN  ENVIRONMENTAL  ANALYTICAL  LABORATORY 


WORK  ORDER#:  9509167B 

Work  Order  Summary 


CLIENT: 

Ms.  Courtney  Morris 

BILL  TO:  Subcontracts  Payable 

Radian  Corporation 

Radian  Corporation 

10389  Old  Placerville  Road 

P.O.  Box  201088 

Sacramento,  CA  95827 

Austin,  TX  78720-1088 

PHONE: 

916-362-5332 

INVOICE#  8118 

FAX: 

916-362-2318 

SUBCONTRACT#  259699 

DATE  RECEIVED: 

9/19/95 

PROJECT  #  269-104-18-02  McClellan  Thermatrix 

DATE  COMPLETED: 

9/29/95 

AMOUNTS:  $100.00 

RECEIPT 

FRACTION# 

NAME 

TEST 

VAC./PRES. 

PRICE 

01A 

TIN-005 

Mod.  Method  18 

9.0  "Hg 

$50.00 

02A 

TEN-006 

Mod.  Method  18 

12  "Hg 

$50.00 

03A 

Method  Spike 

Mod.  Method  18 

NA 

NC 

04A 

Lab  Blank 

Mod.  Method  18 

.  NA 

NC 

180  BLUE  RAVINE  ROAD,  SUITE  B  FOLSOM,  CA  95630 
(916)  985-1000  •  (800)  985-5955  •  FAX  (916)  985-1020 
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nrunnn”  linn  rrT  ninFWW  /  PINK  .  SAMpTf  CONTROI  /  YELLOW  ■  LABqRATORV /  BLUE  -  LA0ORATOR>^j£c&pT  - /V 


@  AIR  TOXICS  LTD. 


AN  ENVIRONMENTAL  ANALYTICAL  LABORATORY 


WORK  ORDER#:  9509181A 

Work  Order  Summary 


CLIENT: 

Ms.  Courtney  Morris 

BILL  TO:  Subcontracts  Payable 

Radian  Corporation 

Radian  Corporation 

10389  Old  Placerville  Road 

P.O.  Box  201088 

Sacramento,  CA  95827 

Austin,  TX  78720-1088 

PHONE: 

916-362-5332 

INVOICE#  8121 

FAX: 

916-362-2318 

P.O.  #  259699 

DATE  RECEIVED: 

9/20/95 

PROJECT  #  269-104-18-02  McClellan  Thermatrix 

DATE  COMPLETED: 

9/29/95 

AMOUNTS:  $615.00 

RECEIPT 

FRACTION  # 

NAME 

TEST 

VACVPRES. 

PRICE 

01A 

TIN-007 

TO- 14 

10.5  "Hg 

$205.00 

02A 

TIX-008 

TO- 14 

7.5  "Hg 

$205.00 

03A 

TEN-009 

TO-14 

10.5  "Hg 

$205.00 

04A 

Method  Spike 

TO- 14 

NA 

NC 

05A 

Lab  Blank 

TO-14 

NA 

NC 

180  BLUE  RAVINE  ROAD.  SUITE  B  FOLSOM,  CA  95630 
(916)  985-1000  •  (800)  985-5955  •  FAX  (916)  985-1020 
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AIR  TOXICS  LTD. 

SAMPLE  NAME:  TIN-007 
ID#:  9509181A-01A 

EPA  METHOD  TO-14  GC/MS  FuU  Scan 


File  Name:  - 

1092110 

Date  of  Collection 

:  9/20/95 

DU.  Factor: 

2700 

Date  of  Analysis: 

9/22/95 

Analyst's  Initials: 

FA 

Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

1400 

Not  Detected 

1,1-Dichloroethene 

1400 

Not  Detected 

Freon  113 

1400 

Not  Detected 

cis-1 ,2-Dichloroethene 

1400 

11000 

Chloroform 

1400 

Not  Detected 

1 , 1 , 1  -T  richloroethane 

1400 

Not  Detected 

Benzene 

1400 

1800 

Trichloroethene 

1400 

360000 

Toluene 

1400 

Not  Detected 

Tetrachloroethene 

1400 

Not  Detected 

m,p-Xylene 

1400 

4300 

o-Xylene 

Acetone 


1400 

5400 


2600}^ 
Not  Detected 


Container  Type:  6  Liter  Summa  Canister 


Surrogates 

%  Recovery 

Octafluorotoluene 

109 

Toluene-d8 

:  '  84. 

4-Bromofluorobenzene 

^  94 

Method  Limits 
70-130 
70-130 
70-130 


Page  2 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  TK-008 
ID#:  9509181A-02A 

EPA  METHOD  TO-14  GC/MS  FuU  Scan 


File  Name: 

1092111 

Date  of  Collection 

:  9/20/95 

Dil.  Factor: 

2400 

Date  of  Analysis: 

9/22/95 

Analyst's  Initials: 

FA 

Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

1200 

Not  Detected 

1,1-Dichloroethene 

1200 

Not  Detected 

Freon  113 

1200 

Not  Detected 

cis-1 ,2-Dichloroethene 

1200 

12000 

Chloroform 

1200 

1400 

1,1,1-Trichloroethane 

1200 

Not  Detected 

Benzene 

1200 

1900 

Trichloroethene 

1200 

360000 

Toluene 

1200 

Not  Detected 

Tetrachloroethene 

1200 

Not  Detected 

m,p-Xylene 

1200 

4700 

o-Xylene 

1200 

3100^-^ 

Acetone 

4800 

Not  Detected 

Container  Type:  6  Liter  Summa  Canister 


Surrogate? 

%  Recovery 

liJiv  •  ■ 

Method  Limits 

Octafluorotoluene 

116 

70-130 

Toluene-d8 

86 

70-130 

4-Bromofluorobenzene 

••  97 

■  •  ?f 

70-130 

Page  3 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  TEN-009 
ID#:  9509181A-03A 

EPA  METHOD  TO-14  GC/MS  FuU  Scan 


File  Name: 

Dll.  Factor: 
Analyst's  Initiate: 


1092112  Date  of  Collection:  9120/95 

5.9  Date  of  Analysis:  9/22/95 

SPM 


Compound _ 

Vinyl  Chloride 
1,1-Dichloroethene 
Freon  1 1 3 

cis-1 ,2-Dichloroethene 
Chloroform _ 

l ,  1 ,1  -T  richloroethane 
Benzene 
Trichloroethene 
Toluene 

T  etrachloroethene 

m. p-Xylene 
o-Xylene 
Acetone 


Pet.  Limit  (ppbv) 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

12 


Amount  (ppbv) 

Not  Detected 
Not  Detected 
Not  Detected 
8.7 

Not  Detected 
Not  Detected 
Not  Detected 
250 

Not  Detected 
Not  Detected 

5:3  V 

Not  Detected 

27 


Container  Type:  6  Liter  Summa  Canister 


Octafluorotoluene  ;•  107 

Toluene-d8  84 

4-Bromofluorobenzene  99 


Method  Limits 
70-130 
70-130 
70-130 


Page  4 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  Method  Spike 
ID#:  9509181A-04A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 


File  Name:  1092104  Date  of  Collection:  NA 

Dil.  Factor:  1.0  Date  of  Analysis:  9/21/95 

Analyst's  Initials:  EV 

Compound  Det.  Limit  (ppbv)  %  Recovery 

Vinyl  Chloride 

0.50 

71 

1,1-Dichloroethene 

0.50 

77 

Freon  113 

0.50 

91 

cis-1 ,2-Dichloroethene 

0.50 

77 

Chloroform 

0.50 

87 

1,1,1-Trichloroethane 

0.50 

76 

Benzene 

0.50 

73 

Trichloroethene 

0.50 

85 

Toluene 

0.50 

73 

Tetrachloroethene 

0.50 

95 

m,p-Xylene 

0.50 

78  / 

o-Xylene 

0.50 

61  Q  V 

Acetone 

2.0 

134 

Q  =  Exceeds  Quality  Control  limits. 
Container  Type:  NA 

Surrogates 

Octafluorotoluene 

Toluene-d8 

4-Bromofluorobenzene 


%  Recovery 
109 
'  85 

Yisr.-.l; 


Method  Limits 
70-130 
70-130 
70-130 


Page  5 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  Lab  Blank 
ID#:  9509181A-05A 

EPA  METHOD  TO-14  GC/MS  FuU  Scan 


File  Name: 

Dll.  Factor: 
Analyst's  Initiate: 


1092106 
1.0 
%EV 


Date  of  Collection:  NA 
Date  of  Analysis:  9/21/95 


Compound _ Pet.  Limit  (ppbv) _ Amount  (ppbv) 


Vinyl  Chloride 

1,1-Dichloroethene 

Freon  113 

cis-1 ,2-Dichloroethene 

Chloroform 

0.50 

0.50 

0.50 

0.50 

0.50 

yrr*'*/ 

Not  Detected 

Not  Detected 

Not  Detected 

Not  Detected 

Not  Detected 

1,1,1-Trichloroethane 

Benzene 

Trichloroethene 

Toluene 

Tetrachloroethene 

0.50 

0.50 

0.50 

0.50 

0.50 

Not  Detected 

Not  Detected 

Not  Detected 

Not  Detected 

Not  Detected 

m,p-Xylene 

o-Xylene 

Acetone 

0.50 

0.50 

2.0 

Not  Detected 

Not  Detected 

Not  Detected 

Container  Type:  NA 

Surrogates 

Octafluorotoluene 

Toluene-d8 

4-Bromofluorobenzene 


*  Recovery  Method  Limits 

114  70-130 

85  70-130 

92  70-130 
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WHITE  •  COORDINATOR  /  GOLDENROD  -  PROJECT  DIRECTOR  I  PINK  •  SAMPLE  CONTROL  I  YELLOW  •  LABORATORY  /  BLUE  -  LABORATORY  RECEIPT 

Custody  Seal  Intact?  Y  N  Nona  rflmfenp. . /tfabrtnf  -  TWvJm  ft/ *  p***>i*» ~<v*  000*) 


@  AIR  TOXICS  LTD. 

AN  ENVIRONMENTAL  ANALYTICAL  LABORATORY 


WORK  ORDER#:  9509181B 

Work  Order  Summary 


CLIENT: 

Ms.  Courtney  Morris 

BILL  TO:  Subcontracts  Payable 

Radian  Corporation 

Radian  Corporation 

10389  Old  Placerville  Road 

P.O.  Box  201088 

Sacramento,  CA  95827 

Austin,  TX  78720-1088 

PHONE: 

916-362-5332 

INVOICE#  8121 

FAX: 

916-362-2318 

P.O.  #  259699 

DATE  RECEIVED: 

9/20/95 

PROJECT#  269-104-18-02  McClellan  Thermatrix 

DATE  COMPLETED: 

9/29/95 

AMOUNTS:  $150.00 

RECEIPT 

EBACimMJ 

NAME 

TEST 

VACVPRES. 

PRICE 

01A 

TIN-007 

Mod.  Method 

18  10.5  "Hg 

$50.00 

02A 

TEX-008 

Mod.  Method 

18  7.5  "Hg 

$50.00 

03A 

TEN-009 

Mod.  Method 

18  10.5  "Hg 

$50.00 

04A 

Method  Spike 

Mod.  Method 

18  NA 

NC 

05A 

Lab  Blank 

Mod.  Method 

18  NA 

NC 

CERTIFIED  BY 


Laboratory  Director 


DATE:. 


180  BLUE  RAVINE  ROAD,  SUITE  B  FOLSOM,  CA  95630 
(916)  985-1000  •  (800)  985-5955  •  FAX  (916)  985-1020 
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AIR  TOXICS  LTD. 

SAMPLE  NAME:  TIN-010  Duplicate 
ID#:  95092 10A-01B 

EPA  METHOD  TO-14  GC/MS  Full  Scan 


File  Name:  9092526  Date  of  Collection:  9/21/95 

Dil.  Factor:  980  Date  of  Analysis:  9/26/95 

Analyst's  Initials:  BUM 


Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

RPD 

Vinyl  Chloride 

490 

2800 

NA 

1,1-Dichloroethene 

490 

Not  Detected 

NA 

Freon  1 1 3 

490 

Not  Detected 

NA 

cis-1 ,2-Dichloroethene 

490 

21000 

4.9 

Chloroform 

490 

1900 

17 

1,1,1-Trichloroethane 

490 

Not  Detected 

NA 

Benzene 

490 

3300 

0 

Trichloroethene 

490 

>  660000 

3.1 

Toluene 

490 

1300 

14 

Tetrachloroethene 

490 

Not  Detected 

NA 

m,p-Xylene 

490 

7400 

14 

o-Xylene 

490 

6200 

19 

Acetone 

2000 

Not  Detected 

NA 

S  =  Saturated  peak;  data  reported  as  estimated. 
Container  Type:  6  Liter  Summa  Canister 


Surrogates 

%  Recovery 

Method  Limits 

Octafluorotoluene 

97  :  :  ' 

70-130 

Toluene-d8 

99  ,  : 

70-130 

4-Bromofluorobenzene 

98 

70-130 

Page  3 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  TEN-011 
ID#:  95092 10A-02A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 


File  Name: 

9092524 

Date  of  Collection:  9/21/95 

Dil.  Factor: 

:  -  2.1 

Date  of  Analysis:  9/25/95 

Analyst's  Initials: 

BJM 

Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

1.1 

Not  Detected 

1,1-Dichloroethene 

1.1 

Not  Detected 

Freon  113 

1.1 

Not  Detected 

cis-1 ,2-Dichloroethene 

1.1 

Not  Detected 

Chloroform 

1.1 

Not  Detected 

1,1,1-TrichIoroethane 

1.1 

Not  Detected 

Benzene 

1.1 

Not  Detected 

Trichloroethene 

1.1 

Not  Detected 

Toluene 

1.1 

Not  Detected 

Tetrachloroethene 

1.1 

Not  Detected 

m,p-Xylene 

1.1 

Not  Detected 

o-Xylene 

1.1 

Not  Detected 

Acetone 

4.2 

9.5 

Container  Type:  6  Liter  Summa  Canister 


Surrogates 

%  Recovery 

Method  Limits 

Octafluorotoluene 

98 

70-130 

Toluene-d8 

101 

70-130 

4-Bromofluorobenzene 

97 

70-130 

Page  4 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  TEN-012 
ID#:  9509210A-03A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 


File  Name:  9092525  Date  of  Collection:  9/22/95 

Dll.  Factor:  3.2  Date  of  Analysis:  9/26/95 

Analyst's  Initials:  BUM 


Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

1.6 

Not  Detected 

1,1-Dichloroethene 

1.6 

Not  Detected 

Freon  113 

1.6 

Not  Detected 

cis-1 ,2-DichIoroethene 

1.6 

Not  Detected 

Chloroform 

1.6 

Not  Detected 

1,1,1-Trichloroethane 

1.6 

Not  Detected 

Benzene 

1.6 

Not  Detected 

Trichloroethene 

1.6 

Not  Detected 

Toluene 

1.6 

Not  Detected 

Tetrachloroethene 

1.6 

Not  Detected 

m,p-Xylene 

1.6 

Not  Detected 

o-Xylene 

1.6 

Not  Detected 

Acetone 

6.4 

Not  Detected 

Container  Type:  6  Liter  Summa  Canister 


Surrogates 

%  Recovery 

Method  Limit? 

Octafluorotoluene 

100 

70-130 

Toluene-d8 

100 

70-130 

4-Bromofluorobenzene 

96 

70-130 

Page  5 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  TIN-013 
ID#:  9509210A-04A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 


File  Name: 

9092528 

Date  of  Collection:  9/22/95 

Dil.  Factor: 

3500 

Date  of  Analysis:  9/26/95 

Analyst's  Initials: 

BJM 

Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

1800 

Not  Detected 

1,1-Dichloroethene 

1800 

Not  Detected 

Freon  113 

1800 

Not  Detected 

cis-1 ,2-Dichloroethene 

1800 

18000 

Chloroform 

1800 

1800 

1,1,1-Trichloroethane 

1800 

Not  Detected 

Benzene 

1800 

3000 

Trichloroethene 

1800 

620000 

Toluene 

1800 

Not  Detected 

Tetrachloroethene 

1800 

Not  Detected 

m.p-Xylene 

1800 

6000 

o-Xylene 

1800 

4600 

Acetone 

7000 

Not  Detected 

E  =  Exceeds  instrument  calibration  range,  but  within  linear  range. 

Container  Type:  6  Liter  Summa  Canister 

Surrogates  &.Rreovsnr  Method  Limits 

Octafluorotoluene 
Toluene-d8 

4-Bromofluorobenzene 


99 

70-130 

101 

70-130 

96 

70-130 

Page  6 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  Method  Spike 
ID#:  9509210A-05A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 


File  Name: 

9092518 

Date  of  Collection:  NA 

Dil.  Factor 

■ ■ 1.0 

Date  of  Analysis:  9/25/95 

Analyst's  Initials: 

EV 

Compound 

Det.  Limit  (ppbv) 

%  Recovery 

Vinyl  Chloride 

0.50 

119 

1,1-Dichloroethene 

0.50 

106 

Freon  113 

0.50 

104 

cis-1 ,2-Dichloroethene 

0.50 

101 

Chloroform 

0.50 

100 

1,1,1-Trichloroethane 

0.50 

100 

Benzene 

0.50 

109 

Trichloroethene 

0.50 

99 

Toluene 

0.50 

100 

Tetrachloroethene 

0.50 

94 

m,p-Xylene 

0.50 

108 

o-Xy!ene 

0.50 

109 

Acetone 

2.0 

108 

Container  Type:  NA 

Surrogates 

Octafluorotoluene 

Totuene-d8 

4-Bromofluorobenzene 


%  Recovery  Method  Limits 

99  70-130 

104  70-130 

100  70-130 
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AIR  TOXICS  LTD. 

SAMPLE  NAME:  Lab  Blank 
ID#:  95092 10A-06A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 


File  Name: ' 

9092520 

Date  of  Collection:  NA 

Dll.  Factor: 

1.0 

Date  of  Analysis:  9/25/95 

Analyst's  Initials: 

EV 

Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

0.50 

Not  Detected 

1,1-Dichloroethene 

0.50 

Not  Detected 

Freon  113 

0.50 

Not  Detected 

cis-1 ,2-Dichloroethene 

0.50 

Not  Detected 

Chloroform 

0.50 

Not  Detected 

1 , 1 , 1  -T  richloroethane 

0.50 

Not  Detected 

Benzene 

0.50 

Not  Detected 

Trichloroethene 

0.50 

Not  Detected 

Toluene 

0.50 

Not  Detected 

Tetrachloroethene 

0.50 

Not  Detected 

m,p-Xylene 

0.50 

Not  Detected 

o-Xylene 

0.50 

Not  Detected 

Acetone 

2.0 

Not  Detected 

Container  Type:  NA 


Sutroaate8  a  Recovery  Method  Limits 

Octafluorotoluene  98  70-130 

Toluene-d8  100  70-130 

4-Bromofluorobenzene  95  70-130 


Page  8 


I* 

2 

r—  go 

CO  gs; 

of  sj 

"zHl 

°|i! 

5§|: 

<1-1 
m  cr>  c 

T  <SU 

7T  ui  uj  2 

O  3?2 


AIR  TOXICS  LTD. 


j 


AN  ENVIRONMENTAL  ANALYTICAL  LABORATORY 


WORK  ORDER#:  9509210B 

Work  Order  Summary 


CLIENT: 

Ms.  Courtney  Morris 

BILL  TO:  Subcontracts  Payable 

Radian  Corporation 

Radian  Corporation 

10389  Old  Placerville  Road 

P.O.  Box  201088 

Sacramento,  CA  95827 

Austin,  TX  78720-1088 

PHONE: 

916-362-5332 

INVOICE#  8123 

FAX: 

916-362-2318 

SUBCONTRACT#  259699 

DATE  RECEIVED: 

9/22/95 

PROJECT#  269-104-18-02  McClellan Thermatrix 

DATE  COMPLETED: 

929/95 

AMOUNTS:  $250.00 

RECEIPT 

FRACTION  # 

NAME 

TEST 

VAC./PRES. 

PRICE 

01A 

TIN-010 

Mod.  Method  18 

9.5  "Hg 

$50.00 

01B 

TIN-010  Duplicate 

Mod.  Method  18 

9.5  "Hg 

$50.00 

02A 

TEN-01 1 

Mod.  Method  18 

10.5  "Hg 

$50.00 

03  A 

TEN-012 

Mod.  Method  18 

9.0  "Hg 

$50.00 

04A 

TIN-013 

Mod.  Method  18 

9.0  "Hg 

$50.00 

05A 

Method  Spike 

Mod.  Method  18 

NA 

NC 

06A 

Lab  Blank 

Mod.  Method  18 

NA 

NC 

06B 

Lab  Blank 

Mod.  Method  18 

NA 

NC 

Laboratory  Director 


180  BLUE  RAVINE  ROAD.  SUITE  B  FOLSOM,  CA  95630 
(916)  985-1000  •  (800)  985-5955  •  FAX  (.916)  985-1020 
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CHAIN  OF  CUSTODY  RECORD 


II 1 1:  COOI (DIMM on  /  COI  DENROO  -  PROJECT  DIRECTOR  /  PINK  -  SAMPLE  CONT  HOI  /  YELLOW  •  JjABO^ATORY  /  BLUE  ^lATORATORY  RECEIPT 


@  AIR  TOXICS  LTD. 


AN  ENVIRONMENTAL  ANALYTICAL  LABORATORY 


WORK  ORDER#:  9509235A 

Work  Order  Summary 


CLIENT:  Ms.  Courtney  Morris 

Radian  Corporation 
10389  Old  Placerville  Road 
Sacramento,  CA  95827 


BILL  TO:  Subcontracts  Payable 
Radian  Corporation 
P.O.  Box  201088 
Austin,  TX  78720-1088 


PHONE: 

FAX: 

DATE  RECEIVED: 
DATE  COMPLETED: 


916-362-5332 

916-362-2318 

9/25/95 

9/29/95 


INVOICE#  8125 
SUBCONTRACT  #  259699 

PROJECT  #  269-104-18-02  McClellan  Thermatrix 
AMOUNTS:  $410.00 


FRACTION  # 

NAME 

TEST 

RECEIPT 

VAC./PRES. 

PRICE 

01A 

TIN-014 

TO- 14 

9.0  "Hg 

$205.00 

02A 

TEN-015 

TO- 14 

9.0  "Hg 

$205.00 

03A 

Method  Spike 

TO- 14 

NA 

NC 

04A 

Lab  Blank 

TO- 14 

NA 

NC 

CERTIFIED 

^  Laboratory  Director 


DATE: 


180  BLUE  RAVINE  ROAD,  SUITE  B  FOLSOM,  CA  95630 
(916)  985-1000  ♦  (800)  985-5955  •  FAX  (916)  985-1020 
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AIR  TOXICS  LTD. 

SAMPLE  NAME:  TIN-014 
ID#:  9509235A-01A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 

File  Name:  9092624  Date  of  Collection:  9/25/95 

Dll.  Factor:  3800  Date  of  Analysis:  9/26/95 

Analyst's  Initials:  LTS 


Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

Not  Detected 

1,1-Dichloroethene 

1900 

Not  Detected 

Freon  113 

1900 

Not  Detected 

cis-1 ,2-Dichloroethene 

1900 

16000 

Chloroform 

1900 

Not  Detected 

1,1,1-TrichIoroethane 

1900 

Not  Detected 

Benzene 

1900 

2300 

Trichloroethene 

1900 

540000 

Toluene 

1900 

Not  Detected 

Tetrachloroethene 

1900 

Not  Detected 

m,p-Xylene 

1900 

4800 

o-Xylene 

1900 

3400 

Acetone 

7600 

Not  Detected 

Container  Type:  6  Liter  Summa  Canister 


Surrogates 

%  Recovery 

Method  Limits 

Octafluorotoluene 

98 

70*130 

Toluene-d8 

101 

70-130 

4-Bromofluorobenzene 

98 

70-130 

Page  2 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  TEN-015 
ID#:  9509235A-02A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 


File  Name:  9092625  Date  of  Collection:  9/25/95 

DU.  Factor:  6.4  Date  of  Analysis:  9/26/95 

Analyst’s  Initials:  LTS 


Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

3.2 

Not  Detected 

1,1-Dichloroethene 

3.2 

Not  Detected 

Freon  113 

3.2 

Not  Detected 

cis-1 ,2-Dichloroethene 

3.2 

Not  Detected 

Chloroform 

3.2 

Not  Detected 

1,1,1-Trichloroethane 

3.2 

Not  Detected 

Benzene 

3.2 

Not  Detected 

Trichloroethene 

3.2 

Not  Detected 

Toluene 

3.2 

Not  Detected 

Tetrachloroethene 

3.2 

Not  Detected 

m,p-Xylene 

3.2 

Not  Detected 

o-Xylene 

3.2 

Not  Detected 

Acetone 

13 

Not  Detected 

Container  Type:  6  Liter  Summa  Canister 


Surrogates 

Octafluorotoluene 

Toluene-d8 

4-Bromofluorobenzene 


%  Recovery 

too 

'105;?'^ 

101 


Method  Limits 
70-130 
70-130 
70-130 


Page  3 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  Method  Spike 
ID#:  9509235A-03A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 

File  Name: 

Dil.  Factor: 

Analyst's  initials: 


9092619  Date  of  Collection:  NA 

1.0  Date  of  Analysis:  9/26/95 

EV 


Compound 

Det.  Limit  (ppbv) 

%  Recovery 

vinyl  Chloride 

0.50 

129 

1,1-Dichloroethene 

0.50 

104 

Freon  1 1 3 

0.50 

102 

cis-1 ,2-Dichloroethene 

0.50 

96 

Chloroform 

0.50 

94 

1,1,1-Trichloroethane 

0.50 

91 

Benzene 

0.50 

106 

Trichloroethene 

0.50 

91 

Toluene 

0.50 

93 

Tetrachloroethene 

0.50 

88 

m,p-XyIene 

0.50 

106 

o-Xylene 

0.50 

98 

Acetone 

2.0 

100 

Container  Type:  NA 

Surrogates 
Octal  luorotoluene 
Toluene-d8 

4-Bromofluorobenzene 


%  Recovery 

-  '  -  .98. 

'99  ':\i. 


Method  Limits 
70-130 
70-130 
70-130  ' 
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AIR  TOXICS  LTD. 

SAMPLE  NAME:  Lab  Blank 
ID#:  9509235A-04A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 


File  Name:  9092621  Date  of  Collection:  NA 

Dll.  Factor:  1.0  Date  of  Analysis:  9/26/95 

Analyst's  Initials:  EV 


Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

0.50 

Not  Detected 

1,1-Dichloroethene 

0.50 

Not  Detected 

Freon  113 

0.50 

Not  Detected 

cis-1 ,2-Dichloroethene 

0.50 

Not  Detected 

Chloroform 

0.50 

Not  Detected 

1,1,1-Trichloroethane 

0.50 

Not  Detected 

Benzene 

0.50 

Not  Detected 

Trichloroethene 

0.50 

Not  Detected 

Toluene 

0.50 

Not  Detected 

Tetrachloroethene 

0.50 

Not  Detected 

m,p-Xylene 

0.50 

Not  Detected 

o-Xylene 

0.50 

Not  Detected 

Acetone 

2.0 

Not  Detected 

Container  Type:  NA 

Surrogates 

Octafluorotoluene 

ToIuene-d8 

4-BromofIuorobenzene 


%  Recovery  Method  Limits 

98  70-130 

101  70-130 

99  70-130 
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@  AIR  TOXICS  LTD. 

AN  ENVIRONMENTAL  ANALYTICAL  LABORATORY 


WORK  ORDER#:  9509235B 

Work  Order  Summary 


CLIENT: 

Ms.  Courtney  Morris 

BILL  TO:  Subcontracts  Payable 

Radian  Corporation 

Radian  Corporation 

10389  Old  Placerville  Road 

P.O.  Box  201088 

Sacramento,  CA  95827 

Austin,  TX  78720-1088 

PHONE: 

916-362-5332 

INVOICE#  8125 

FAX: 

916-362-2318 

SUBCONTRACT  #  259699 

DATE  RECEIVED: 

9/25/95 

PROJECT  #  269-104-18-02  McClellan  Thermatrix 

DATE  COMPLETED: 

9/29/95 

AMOUNTS:  $100.00 

RECEIPT 

FRACTION  # 

NAME 

TEST 

VAC7PRES. 

PBXCE_ 

01A 

TIN-014 

Mod.  Method  18 

9.0  "Hg 

$50.00 

02A 

TEN-015 

Mod.  Method  18 

9.0  "Hg 

$50.00 

03  A 

Method  Spike 

Mod.  Method  18 

NA 

NC 

04A 

Lab  Blank 

Mod.  Method  18 

NA 

NC 

180  BLUE  RAVINE  ROAD,  SUITE  B  FOLSOM,  CA  95630 
(916)  985-1000  •  (800)  985-5955  •  FAX  (916)  985-1020 
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@  AIR  TOXICS  LTD 


AN  ENVIRONMENTAL  ANALYTICAL  LABORATORY 


WORK  ORDER#:  9509271A 

Work  Order  Summary 


CLIENT:  Ms.  Courtney  Morris  BILL  TO:  Subcontracts  Payable 

Radian  Corporation  Radian  Corporation 

-  '  10389  Old  Placerville  Road  P.O.  Box  201088 

Sacramento,  CA  95827  Austin,  TX  78720-1088 


PHONE: 

FAX: 

DATE  RECEIVED: 
DATE  COMPLETED: 


916-362-5332 

916-362-2318 

9/27/95 

10/6/95 


INVOICE#  8187 
SUBCONTRACT#  259699 

PROJECT#  269-104-18-02  McClellan  Thermatrix 
AMOUNTS:  $410.00 


RECEIPT 


FRACTION  # 

NAME 

TEST 

VACVPRES. 

PRICE 

01A 

TIN-016 

TO- 14 

9.5  "Hg 

$205.00 

02A 

TEN-017 

TO- 14 

10.5  ”Hg 

$205.00 

03A 

Method  Spike 

TO- 14 

NA 

NC 

04A 

Lab  Blank 

TO- 14 

NA 

NC 

CERTIFIED  BY:  ^ 


Laboratory  Director 


DATE: 


180  BLUE  RAVINE  ROAD,  SUITE  B  FOLSOM,  CA  95630 
(916)  985-1000  •  (800)  985-5955  •  FAX  (916)  985-1020 
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AIR  TOXICS  LTD. 

SAMPLE  NAME:  TIN-016 
ID#:  950927 1A-01 A 

EPA  METHOD  TO-14  GC/MS  FuU  Scan 


RIe  Name: 

Dll.  Factor: 

Analyst's  Initiate: 

Compound _ 

Vinyl  Chloride 
1,1-Dichloroethene 
Freon  113 

cis-1 ,2-Dichloroethene 
Chloroform _ 

l ,  1 , 1  -T  richloroethane 
Benzene 
Trichloroethene 
Toluene 

Tetrachloroethene 

m, p-Xylene 
o-Xylene 
Acetone 


9092723 

2400 


Date  of  Collection:  9/27/95 
Date  of  Analysis:  9/27/95 


Det.  Limit  (ppbv) 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
4800 


Amount  (ppbv) 

Not  Detected 
Not  Detected 
Not  Detected 
14000 

Not  Detected 
Not  Detected 
1900 

470000  E 
Not  Detected 
Not  Detected 
5400 
3900 

Not  Detected 


E  =  Exceeds  instrument  calibration  range,  but  within  linear  range. 
Container  Type:  6  Liter  Summa  Canister 


Surrogate? 

Octafluorotoluene 

Toluene-d8 

4-Bromofluorobenzene 


Method  Limits 
70-130 
70-130 
70-130 


Page  2 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  TEN-017 
ID#:  950927 1A-02A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 


File  Name: 

9092726 

Date  of  Collection:  9/27/95 

Dll.  Factor: 

:C-  2.1 

Date  of  Analysis:  9/28/95 

Analyst's  Initials: 

LTS 

Compound 

Det  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

1.1 

Not  detected 

1,1-Dichloroethene 

1.1 

Not  Detected 

Freon  113 

1.1 

Not  Detected 

cis-1 ,2-Dichloroethene 

1.1 

Not  Detected 

Chloroform 

1.1 

Not  Detected 

1 , 1 , 1  -T; richloroethane 

1.1 

Not  Detected 

Benzene 

1.1 

Not  Detected 

Trichloroethene 

1.1 

Not  Detected 

Toluene 

1.1 

Not  Detected 

Tetrachloroethene 

1.1 

Not  Detected 

m.p-Xylene 

1.1 

Not  Detected 

o-Xylene 

1.1 

Not  Detected 

Acetone 

4.2 

34 

Container  Type:  6  Liter  Summa  Canister 


Surrogates 

XRSPOVSry 

Method  Limits 

Octafluorotoluene 

98 

76-130 

Toluene-d8 

102 

70-130 

4-Bromofluorobenzene 

102 

;:/•  .. ... 

70-130 

Page  3 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  Method  Spike 
ID#:  950927 1A-03A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 


Hie  Name: 

9092718 

Date  of  Collection 

:  NA 

Dil.  Factor: 

1.0 

Date  of  Analysis: 

9/27/95 

Analyst's  Initials: 

BJM 

:  :  , :  : .:  ...  :  ■: 

Compound 

Det.  Limit  (ppbv) 

%  Recovery  / 

Vinyl  Chloride 

0.50 

135  G  V 

1,1-Dich!oroethene 

0.50 

102 

Freon  113 

0.50 

103 

cis-1 ,2-Dichloroethene 

0.50 

96 

Chloroform 

0.50 

92 

1,1,1-TrichIoroethane 

0.50 

91 

Benzene 

0.50 

105 

Trichloroethene 

0.50 

89 

Toluene 

0.50 

92 

Tetrachloroethene 

0.50 

82 

m,p-Xylene 

0.50 

92 

o-Xylene  0.50 

Acetone  2.0 


Q  =  Exceeds  Quality  Control  limits  of  70%  to  130%. 
Container  Type:  NA 

Surrogates  %  Recovery 

Octafluorotoluene  97 

Toluene-d8  102 

4-Bromofluorobenzene  102 


Method  Limits 
70-130  t:-;. 
70-130 
70-130 


Page  4 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  Lab  Blank 
ID#:  950927 1A-04A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 

File  Name:  9092721  Date  of  Collection:  NA 

Dll.  Factor:  1.0  Date  of  Analysis:  9/27/95 

Analyst's  Initials:  LTS 


Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

0.50 

Not  Detected 

1,1-Dichloroethene 

0.50 

Not  Detected 

Freon  113 

0.50 

Not  Detected 

cis-1 ,2-Dichloroethene 

0.50 

Not  Detected 

Chloroform 

0.50 

Not  Detected 

1,1,1-Trichloroethane 

0.50 

Not  Detected 

Benzene 

0.50 

Not  Detected 

Trichloroethene 

0.50 

Not  Detected 

Toluene 

0.50 

Not  Detected 

Tetrachloroethene 

0.50 

Not  Detected 

m,p-Xylene 

0.50 

Not  Detected 

o-Xy!ene 

0.50 

Not  Detected 

Acetone 

2.0 

Not  Detected 

Container  Type:  NA 


Octafluorotoluene 

95 

70-130 

Toluene-d8 

•  v  102 

70-130 

4-Bromofluorobenzene 

99 

'i  j;,  • 

70-130 
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WHITE  •  COORDINATOR  /  GOLDENROD  -  PROJECT  DIRECTOR  /  PINK  *  SAMPLE  CONTROrfVELL®^  LAMRAtSSy/  BLUE  -  LABORATORY  RECEIPT 


@  AIR  TOXICS  LTD. 


AN  ENVIRONMENTAL  ANALYTICAL  LABORATORY 


WORK  ORDER#:  9509271B 

Work  Order  Summary 


CLIENT: 

Ms.  Courtney  Morris 

Radian  Corporation 

10389  Old  Placerville  Road 

Sacramento,  CA  95827 

BILL  TO:  Subcontracts  Payable 
Radian  Corporation 
P.O.  Box  201088 
Austin,  TX  78720-1088 


PHONE: 

FAX: 

DATE  RECEIVED: 
DATE  COMPLETED: 


916-362-5332 

916-362-2318 

9/27/95 

10/6/95 


INVOICE#  8187 
SUBCONTRACT#  259699 

PROJECT#  269-104-18-02  McClellan  Thermatrix 
AMOUNTS:  $100.00 


FRACTION  # 

01 A 

02A 

03A 

04A 


NAME 
TIN-016 
TEN-017 
Method  Spike 
Lab  Blank 


TEST 

RECEIPT 

VAC7PRES. 

PRICE 

Mod.  Method  18 

9.5  "Hg 

$50.00 

Mod.  Method  18 

10.5  "Hg 

$50.00 

Mod.  Method  1 8 

NA 

NC 

Mod.  Method  18 

NA 

NC 

CERTIFIED  BY:, 


Laboratory  Director 


DATE:  /a 


180  BLUE  RAVINE  ROAD,  SUITE  B  FOLSOM,  CA  95630 
(916)  985-1000  •  (800)  985-5955  •  FAX  (916)  985-1020 


Page  1 


<D 

CD 

CO 

Q 

a 

0) 

k. 

i. 

CD 

C 

CO 

c 

’5 

c 

< 

o 

a 

w 

,«g 


_w 


(0 


>. 


(0 

c 

< 


Bin 

w  <  cc  UJ 

LL  52? 

pill 

\z 

— 

W  m  E/j  o 


■  *  UJ  LU 


b  s  ?  ? 


W» NIL  *  COORDINATOR  / GOLDENROD  ■  PROJECT  DIRECTOR /  PINK  .  SAMPLE  CONTHO^  YELLOW  i LABORATORY /  BLUI*  *  LABORATORY  RECEIPT 


@  AIR  TOXICS  LTD. 

AN  ENVIRONMENTAL  ANALYTICAL  LABORATORY 


CLIENT: 


WORK  ORDER#:  9509313A 

Work  Order  Summary 


Ms.  Courtney  Morris 
Radian  Corporation 
10389  Old  Placerville  Road 
Sacramento,  CA  95827 


BILL  TO:  Subcontracts  Payable 
Radian  Corporation 
P.O.  Box  201088 
Austin,  TX  78720-1088 


PHONE:  916-362-5332 

FAX:  916-362-2318 

DATE  RECEIVED:  9/29/95 

DATE  COMPLETED:  10/6/95 


INVOICE#  8189 
SUBCONTRACT#  259699 

PROJECT  #  269-104-18-02  McClellan  Thermatrix 
AMOUNTS:  $410.00 


FRACTION# 

NAME 

TEST 

RECEIPT 

VACVPRES. 

PRICE 

01A 

TIN-018 

TO- 14 

2.5  "Hg 

$205.00 

02A 

TEN-019 

TO- 14 

2.5  "Hg 

$205.00 

03A 

Method  Spike 

TO- 14 

NA 

NC 

04A 

Lab  Blank 

TO- 14 

NA 

NC 

CERTIFIED  BY 


Laboratory  Director 


DATE:. 


•  /a/fc/fi 


180  BLUE  RAVINE  ROAD,  SUITE  B  FOLSOM,  CA  95630 
(916)  985-1000  •  (800)  985-5955  •  FAX  (916)  985-1020 
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AIR  TOXICS  LTD. 

SAMPLE  NAME:  TIN-018 
ID#:  9509313A-01A 

EPA  METHOD  TO-14  GC/MS  FuU  Scan 

File  Name:  5100210  Date  of  Collection:  9/29/95 

Dll.  Factor  1500  Date  of  Analysis:  10/2/95 

Analyst's  Initials:  MH 


Compound _ 

Vinyl  Chloride 

1.1- Dichloroethene 
Freon  113 

cis-1 ,2-Dichloroethene 
Chloroform _ 

1.1.1- Trichloroethane 
Benzene 
Trichloroethene 
Toluene 

Tetrachloroethene 

m,p-Xylene 

o-Xylene 

Acetone 


Det.  Limit  (ppbv) 

750 

750 

750 

750 

750 

750 

750 

750 

750 

750 

750 

750 

3000 


Amount  (ppbv) 
1800 

Not  Detected 

Not  Detected 
21000 
2000 

Not  Detected 
2500 
570000 
1300 

Not  Detected 
7100 
6000 

Not  Detected 


Container  Type:  6  Liter  Summa  Canister 


Surrogates 

Octafluorotoluene 

Toluene-d8 

4-Bromofluorobenzene 


Method  Limits 
70-130 
70-130 
70-130 


Page  2 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  TEN-019 
ID#:  9509313A-02A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 


File  Name: 

5100209 

Date  of  Collection:  9/29/95 

Dll.  Factor: 

5.8 

Date  of  Analysis:  10/2/95 

Analyst's  Initials: 

MH 

Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

2.9 

Not  Detected 

1,1-Dichloroethene 

2.9 

Not  Detected 

Freon  113 

2.9 

Not  Detected 

cis-1 ,2-Dichloroethene 

2.9 

Not  Detected 

Chloroform 

2.9 

Not  Detected 

1,1,1-Trichloroethane 

2.9 

Not  Detected 

Benzene 

2.9 

Not  Detected 

Trichloroethene 

2.9 

Not  Detected 

Toluene 

2.9 

Not  Detected 

Tetrachloroethene 

2.9 

Not  Detected 

m,p-Xylene 

2.9 

Not  Detected 

o-Xylene 

2.9 

Not  Detected 

Acetone 

12 

16 

Container  Type:  6  Liter  Summa  Canister 


Surrogates  %  Recovery  Method  Limits 

Octafluorotoluene  ' '88;§M^^  70-130 

Toluene-d8  98  70-130 

4-Bromofluorobenzene  97  70-130 


Page  3 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  Method  Spike 
ED#:  950931 3A-03 A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 

File  Name:  5100202  Date  of  Collection:  NA 

Dll.  Factor  1.0  Date  of  Analysis:  10/2/95 

Analyst's  Initials:  MH 


Compound 

Det  Limit  (ppbv) 

%  Recovery 

Vinyl  Chloride 

0.50 

97 

1,1-Dichloroethene 

0.50 

103 

Freon  113 

0.50 

98 

cis-1 ,2-Dichloroethene 

0.50 

os 

Chloroform 

0.50 

vJ 

100 

1,1,1-Trichloroethane 

0.50 

102 

Benzene 

0.50 

92 

Trichloroethene 

0.50 

87 

Toluene 

0.50 

84 

Tetrachloroethene 

0.50 

81 

m,p-Xylene 

0.50 

90 

o-Xylene 

0.50 

85 

Acetone 

2.0 

103 

Container  Type:  NA 

Surrogates 

Octafluorotoluene 

Toluene-d8 

4-Bromofluorobenzene 


%  Recovery  Method  Limits 

103  70-130 

99  70-130 

109  70-130 


Page  4 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  Lab  Blank 
ID#:  950931 3 A-04A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 

File  Name:  5100206  Date  of  Collection:  NA 

Dll.  Factor  1.0  Date  of  Analysis:  10/2/95 

Analyst's  Initials:  MH 


Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

0.50 

“ NoFBetected 

1,1-Dichloroethene 

0.50 

Not  Detected 

Freon  113 

0.50 

Not  Detected 

cis-1 ,2-Dichloroethene 

0.50 

Not  Detected 

Chloroform 

0.50 

Not  Detected 

1,1,1-Trichloroethane 

0.50 

Not  Detected 

Benzene 

0.50 

Not  Detected 

Trichloroethene 

0.50 

Not  Detected 

Toluene 

0.50 

Not  Detected 

Tetrachloroethene 

0.50 

Not  Detected 

m,p-Xylene 

0.50 

Not  Detected 

o-Xylene 

0.50 

Not  Detected 

Acetone 

2.0 

Not  Detected 

Container  Type:  NA 


ISl1!  i  L'l* 

&  i  mmmmm 

Octafluorotoluene  . 

los 

70-130 

Toluene-d8 

70-130 

4-Bromof  luorobenzene 

73 

70-130 

Page  5 


WHITE  -  COORDINATOR  /  GOLDENROO  -  PROJECT  DIRECTOR !  PINK  •  SAMPLE  CONTROL  /  YELLOW  -  LABORATORY  I  BLUE  •  LABORATORY  RECEIPT 


CERTIFIED  BY:. 


Laboratory  Director 


DATE:  /0/6/9*~' 


180  BLUE  RAVINE  ROAD,  SUITE  B  FOLSOM,  CA  95630 
(916)  985-1000  •  (800)  985-5955  •  FAX  (916)  985-1020 
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@  AIR  TOXICS  LTD. 


AN  ENVIRONMENTAL  ANALYTICAL  LABORATORY 


WORK  ORDER#:  9510008A 

Work  Order  Summary 


CLIENT: 

Ms.  Courtney  Morris 

Radian  Corporation 

10389  Old  Placerville  Road 
Sacramento,  CA  95827 

PHONE: 

916-362-5332 

FAX: 

916-362-2318 

DATE  RECEIVED: 

10/2/95 

DATE  COMPLETED: 

10/6/95 

FRACTION# 

NAME 

01A 

TIN-20 

01B 

TIN-20  Duplicate 

02A 

TEN-21 

03  A 

Method  Spike 

04A 

Lab  Blank 

04B 

Lab  Blank 

BILL  TO:  Subcontracts  Payable 
Radian  Corporation 
P.O.  Box  201088 
Austin,  TX  78720-1088 

INVOICE#  8193 
SUBCONTRACT#  259699 

PROJECT  #  269-104-18-02  McClellan  Thermatrix 
AMOUNTS:  $615.00 


TEST 

RECEIPT 
VAC. /PRES. 

PRICE 

TO- 14 

1.5  "Hg 

$205.00 

TO- 14 

1.5  "Hg 

$205.00 

TO- 14 

3.0  "Hg 

$205.00 

TO- 14 

NA 

NC 

TO- 14 

NA 

NC 

TO- 14 

NA 

NC 

<r 


CERTIFIED  BY:j 


Laboratory  Director 


DATE: 


180  BLUE  RAVINE  ROAD,  SUITE  B  FOLSOM,  CA  95630 
(916)  985-1000  ♦  (800)  985-5955  •  FAX  (916)  985-1020 
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AIR  TOXICS  LTD. 

SAMPLE  NAME:  TIN-20 
ID#:  9510008A-01A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 


File  Name: 

Dll.  Factor: 

Analyst's  Initials: 

Compound _ 

Vinyl  Chloride 
1,1-Dichloroethene 
Freon  113 

cis-1 ,2-Dichloroethene 
Chloroform _ 

l ,  1 , 1  -T  richloroethane 
Benzene 
Trichloroethene 
Toluene 

Tetrachloroethene 

m, p-Xylene 
o-Xylene 
Acetone 


5100315 
2800 
.  MH 


Date  of  Collection:  10/2/95 
Date  of  Analysis:  10/3/95 


Det.  Limit  (ppbv) 
1405 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
1400 
5600 


Amount  (ppbv) 
1955 

Not  Detected 

Not  Detected 
23000 
2400 

Not  Detected 
2400 
660000 
1800 

Not  Detected 
8800 
8200 

Not  Detected 


E  =  Exceeds  instrument  calibration  range,  but  within  linear  range. 
Container  Type:  6  Liter  Summa  Canister 


Surrogates 

Octafluorotoluene 

Toluene-d8 

4-Bromofluoro  benzene 


70-130 

70-130 


70-130 


Page  2 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  TIN-20  Duplicate 
ID#:  9510008A-01B 

EPA  METHOD  TO-14  GC/MS  FuU  Scan 


File  Name:  5100316  Date  of  Collection:  10/2/95 

Dil.  Factor:  2800  Date  of  Analysis:  10/3/95 

Analyst's  Initials:  LTS 


Compound 

Det.  Limit  (ppbv 

Amount  (ppbv) 

RPD 

Vinyl  Chloride 

1400 

2400 

23 

1,1-DichIoroethene 

1400 

Not  Detected 

NA 

Freon  113 

1400 

Not  Detected 

NA 

cis-1 ,2-Dichloroethene 

1400 

23000 

0 

Chloroform 

1400 

2400 

0 

1,1,1-Trichloroethane 

1400 

Not  Detected 

NA 

Benzene 

1400 

2400 

0 

Trichloroethene 

1400 

670000  E^f- 

1.5 

Toluene 

1400 

1700 

5.7 

Tetrachloroethene 

1400 

Not  Detected 

NA 

m,p-Xylene 

1400 

8700 

1.1 

o-Xylene 

1400 

7200 

13 

Acetone 

5600 

Not  Detected 

NA 

E  =  Exceeds  instrument  calibration  range,  but  within  linear  range. 
Container  Type:  6  Liter  Summa  Canister 


Surrogates 

Octafluorotoluene 

Toluene-d8 

4-Bromofluorobenzene 


%  Recoven/ 
107 
97 
85 


Method  Limits 
70-130 
70-130 
70-130 


Page  3 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  TEN-21 

ID#:  9510008A-02A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 

File  Name: 

Dll.  Factor: 

Analyses  Initials: 

5100325  Date  of  Collection:  10/2/95 

3.0  Date  of  Analysis:  10/4/95 

EV 

Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 
1,1-Dichloroethene 

Freon  113 

cis-1 ,2-Dichloroethene 
Chloroform 

_  _____  _  - 

1.5 

1.5 

1.5 

1.5 

Not  Detected 

Not  Detected 

Not  Detected 

Not  Detected 

Not  Detected 

1,1,1-Trichloroethane 

Benzene 

Trichloroethene 

Toluene 

Tetrachloroethene 

n> 

1.5 

1.5 

1.5 

1.5 

Not  Detected 

1.8 

Not  Detected 

3.2 

Not  Detected 

mtp-Xylene 

o-Xylene 

Acetone 

1.5 

1.5 

6.0 

Not  Detected 

Not  Detected 

14 

Container  Type:  6  Liter  Summa  Canister 


Surrogates 

%  Recovery 

Method  Limits 

Octafluorotoluene 

100 

70-130 

Toluene-d8 

’  V:;- 104 

70-130 

4-Bromofluorobenzene 

V  ",  109^ 

70-130 

Page  4 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  Method  Spike 
ID#:  9510008A-03A 

EPA  METHOD  TO-14  GC/MS  FuU  Scan 

File  Name:  5100302  Date  of  Collection:  NA 

Dll.  Factor:  1.0  Date  of  Analysis:  10/3/95 

Analyst's  Initials:  MH 


Compound 

Det.  Limit  (ppbv) 

%  Recovery 

Vinyl  Chloride  — 

0.50 

84 

1,1-Dichloroethene 

0.50 

95 

Freon  113 

0.50 

92 

cis-1 ,2-Dichloroethene 

0.50 

97 

Chloroform 

0.50 

95 

1,1,1-Trichloroethane 

0.50 

99 

Benzene 

0.50 

89 

Trichloroethene 

0.50 

82 

Toluene 

0.50 

90 

Tetrachloroethene 

0.50 

82 

m,p-Xylene 

0.50 

93 

o-Xylene 

0.50 

89 

Acetone 

2.0 

103 

Container  Type:  NA 

Surrogates  %  Recovery  Method  Limits 

Octaftuorotoluene  99  70-130 

Toluene<l8  99  70-130 

4-Bromofluorobenzene  95  70-130 


Page  5 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  Lab  Blank 
ID#:  9510008A-04A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 


File  Name: 

5100305 

Date  of  Collection:  NA 

Dil.  Factor: 

1.0 

Date  of  Analysis:  10/3/95 

Analyst's  initials: 

MH 

Compound 

Det.  Limit  (ppbv)  Amount  toDbvl 

Vinyl  Chloride 

0.50 

Not  Detected 

1,1-Dichloroethene 

0.50 

Not  Detected 

Freon  113 

0.50 

Not  Detected 

cis-1 ,2-Dichloroethene 

0.50 

Not  Detected 

Chloroform 

0.50 

Not  Detected 

1,1,1-Trichloroethane 

0.50 

Not  Detected 

Benzene 

0.50 

Not  Detected 

Trichloroethene 

0.50 

Not  Detected 

Toluene 

0.50 

Not  Detected 

Tetrachloroethene 

0.50 

Not  Detected 

m,p-Xylene 

0.50 

Not  Detected 

o-Xylene 

0.50 

Not  Detected 

Acetone 

2.0 

Not  Detected 

Container  Type:  NA 

Surrogates 

Octafluorotoluene 

Toluene-d8 

4-Bromofluorobenzene 


%  Recovery  Method  Limits 

107  70-130 

93  70-130 

71  70-130 
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AIR  TOXICS  LTD. 

SAMPLE  NAME:  Lab  Blank 
ID#:  951 0008 A-04B 

EPA  METHOD  TO-14  GC/MS  Full  Scan 

File  Name:  5100321  Date  of  Collection:  NA 

Dll.  Factor:  1.0  Date  of  Analysis:  10/3/95 

Analyst’s  Initials:  EV 


Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

0.50 

Not  Detected 

1,1-Dichloroethene 

0.50 

Not  Detected 

Freon  113 

0.50 

Not  Detected 

cis-1 ,2-Dichloroethene 

0.50 

Not  Detected 

Chloroform 

0.50 

Not  Detected 

1,1,1-Trichloroethane 

0.50 

Not  Detected 

Benzene 

0.50 

Not  Detected 

Trichloroethene 

0.50 

Not  Detected 

Toluene 

0.50 

Not  Detected 

Tetrachloroethene 

0.50 

Not  Detected 

m,p-Xylene 

0.50 

Not  Detected 

o-Xylene 

0.50 

Not  Detected 

Acetone 

2.0 

Not  Detected 

Container  Type:  NA 

Surrogates 
Octafluorotoluene 
Toluene-d8  i 
4-Bromofluorobenzene 


ftBssmsct 

106 

96 

86  2^ 


Method  Limits 
70-130 
70-130 
70-130 
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@  AIR  TOXICS  LTD. 

AN  ENVIRONMENTAL  ANALYTICAL  LABORATORY 


WORK  ORDER#:  9510008B 

Work  Order  Summary 


CLIENT: 


Ms.  Courtney  Morris 
Radian  Corporation 
10389  Old  Placerville  Road 
Sacramento,  CA  95827 


BILL  TO:  Subcontracts  Payable 
Radian  Corporation 
P.O.  Box  201088 
Austin,  TX  78720-1088 


PHONE: 

FAX: 

DATE  RECEIVED: 
DATE  COMPLETED: 


916-362-5332 

916-362-2318 

10/2/95 

10/13/95 


INVOICE  #  8264 
SUBCONTRACT  #  259699 

PROJECT  #  269-104-18-02  McClellan  Thermatrix 
AMOUNTS:  $50.00 


FRACTION  # 

NAME 

TEST 

RECEIPT 

VAC./PRES. 

PRICE 

01A 

TIN-20* 

Mod.  Method  18 

1.5  "Hg 

NC 

02A 

TEN-21 

Mod.  Method  18 

3.0  ”Hg 

$50.00 

03A 

Method  Spike 

Mod.  Method  18 

NA 

NC 

04A 

Lab  Blank 

Mod.  Method  18 

NA 

NC 

LAB  NARRATIVE; 

‘Sample  not  analyzed  per  client's  request. 


CERTIFIED  BY 


Laboratory  Director 


DATE: 


180  BLUE  RAVINE  ROAD,  SUITE  B  FOLSOM,  CA  95630 
(916)  985-1000  •  (800)  985-5955  ♦  FAX  (916)  985-1020 


Page  1 


Q 

H 

U 

HH 

X 

o 

H 


co 

© 

3 

o- 

© 


c 

© 


© 

Q_ 


_  TJ 
©  © 

5  6L 

o  © 
~  c 
a.  © 

<  o 

IS 

»  £ 

<  © 
2  CO 

« 

c 

© 

E 

E 


© 

w 

c 

© 

O 

© 

E 

E 

to  w 

1 1 

o  w 

't-  CO  -3 

©  ©  Jo 
©  9-  © 
Q  H  f 
.52  Js  -= 

£  c  a 
©  s  w 
c  H  -g' 
<  o  5 
O  5 


> 

gs 

Ols 

f—  CO  o 

c n  gs 


@  AIR  TOXICS  LTD. 


AN  ENVIRONMENTAL  ANALYTICAL  LABORATORY 


WORK  ORDER#:  9510036A 

Work  Order  Summary 


CLIENT: 


Ms.  Courtney  Morris 
Radian  Corporation 
10389  Old  Placerville  Road 
Sacramento,  CA  95827 


BELL  TO:  Subcontracts  Payable 
Radian  Corporation 
P.O.  Box  201088 
Austin,  TX  78720-1088 


PHONE: 

FAX: 

DATE  RECEIVED: 
DATE  COMPLETED: 


916-362-5332 

916-362-2318 

10/4/95 

10/13/95 


INVOICE#  8265 
SUBCONTRACT  #  259699 

PROJECT  #  269-104-18-02  McClellan  Thermatrix 
AMOUNTS:  $410.00 


FRACTION# 

01A 

02A 

03A 

04A 

04B 


NAME 
TIN-022 
TEN-023 
Method  Spike 
Lab  Blank 
Lab  Blank 


TEST 

RECEIPT 

VAC./PRES. 

PRICE 

TO- 14 

0  "Hg 

$205.00 

TO- 14 

0"Hg 

$205.00 

TO- 14 

NA 

NC 

TO- 14 

NA 

NC 

TO- 14 

NA 

NC 

180  BLUE  RAVINE  ROAD,  SUITE  B  FOLSOM,  CA  95630 
(916)  985-1000  •  (800)  985-5955  •  FAX  (916)  985-1020 
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AIR  TOXICS  LTD. 

SAMPLE  NAME:  TIN-022 
ID#:  9510036A-01A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 


File  Name: 

9100434 

Date  of  Collection 

:  10/4/95 

Dil.  Factor: 

3800 

Date  of  Analysis: 

10/5/95 

Analyst's  Initials: 

bjm 

Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride  — 

1900 

Not  Detected 

1,1-Dichloroethene 

1900 

Not  Detected 

Freon  113 

1900 

Not  Detected 

cis-1 ,2-Dichloroethene 

1900 

19000 

Chloroform 

1900 

Not  Detected 

1,1,1-Trichloroethane 

1900 

Not  Detected 

Benzene 

1900 

3400 

Trichloroethene 

1900 

590000 

Toluene 

1900 

Not  Detected 

Tetrachloroethene 

1900 

Not  Detected 

m,p-Xylene 

1900 

6800 

o-Xylene 

1900 

4900 

Acetone 

7600 

Not  Detected 

Container  Type:  6  Liter  Summa  Canister 

Surrogates  %  Recovery 

Octafluorotoluene  97; 

Toluene-d8  104 

4-Bromofluorobenzene  95  : 


Method  Limits 
70-130 
70-130 
70-130 
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AIR  TOXICS  LTD. 

SAMPLE  NAME:  TEN-023 
ID#:  9510036A-02A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 


File  Name: 

5100512 

Date  of  Collection:  10/4/95 

Dii.  Factor 

3.0 

Date  of  Analysis:  10/5/95 

Analyst's  Initials: 

MH 

:iK  ill!  ■  :  :  ffiS!  :  -  -±S;: 

Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

1.5 

Not  Detected 

1,1-Dichloroethene 

1.5 

Not  Detected 

Freon  113 

1.5 

Not  Detected 

cis-1 ,2-Dichloroethene 

1.5 

Not  Detected 

Chloroform 

1.5 

Not  Detected 

1,1,1-Trichloroethane 

1.5 

Not  Detected 

Benzene 

1.5 

Not  Detected 

Trichloroethene 

1.5 

2.8 

Toluene 

1.5 

Not  Detected 

Tetrachloroethene 

1.5 

Not  Detected 

m,p-Xylene 

1.5 

Not  Detected 

o-Xylene 

1.5 

Not  Detected 

Acetone 

6.0 

6.4 

Container  Type:  6  Liter  Summa  Canister 


Surrogates 

Octafluorotoluene 

Toiuene-d8 

4-Bromofluorobenzene 


%  Recovery 
95 
102 
:  ioo 


Method  Limits 
70-130 
70-130 
70-130 
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AIR  TOXICS  LTD. 

SAMPLE  NAME:  Method  Spike 
ID#:  9510036A-03A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 


File  Name: 

9100421  Date  of  Collection 

:  NA 

Dll.  Factor: 

1.0  Date  of  Analysis: 

10/4/95 

Analyst's  Initials: 

EV 

Compound 

Det.  Limit  (ppbv) 

%  Recovery 

Vinyl  Chloride 

—  - 

125 

1,1-Dichloroethene 

0.50 

100 

Freon  113 

0.50 

96 

cis-1 ,2-Dichloroethene 

0.50 

93 

Chloroform 

0.50 

94 

1,1,1-TrichIoroethane 

0.50 

92 

Benzene 

0.50 

103 

Trichloroethene 

0.50 

87 

Toluene 

0.50 

93 

Tetrachloroethene 

0.50 

82 

m,p-Xylene 

0.50 

94 

o-Xylene 

0.50 

96 

Acetone 

2.0 

108 

Container  Type:  NA 

Surrogate? 

Octafluorotoluene 

Toluene-d8 

4-Bromofluorobenzene 


%  Recovery 
99  : 

104 
102 


Method  Limits 
70-130 
70-130 
70-130 


( 
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AIR  TOXICS  LTD. 

SAMPLE  NAME:  Lab  Blank 
ID#:  9510036A-04A 

EPA  METHOD  TO-14  GC/MS  FuU  Scan 


File  Name: 

9100423 

Date  of  Collection:  NA 

Dii.  Factor: 

1.0 

Date  of  Analysis:  10/5/95 

Analyst's  Initials: 

EV  . 

Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

0.50 

Not  Detected 

1,1-DichIoroethene 

0.50 

Not  Detected 

Freon  113 

0.50 

Not  Detected 

cis-1 ,2-Dichloroethene 

0.50 

Not  Detected 

Chloroform 

0.50 

Not  Detected 

1,1,1-Trichloroethane 

0.50 

Not  Detected 

Benzene 

0.50 

Not  Detected 

Trichloroethene 

0.50 

Not  Detected 

Toluene 

0.50 

Not  Detected 

Tetrachloroethene 

0.50 

Not  Detected 

m,p-Xylene 

0.50 

Not  Detected 

o-Xylene 

0.50 

Not  Detected 

Acetone 

2.0 

Not  Detected 

Container  Type:  NA 

Smtogates 

Octafluorotoluene 

Toluene-d8 

4-Bromofluorobenzene 


%  Recovery  Method  Limits 

97  70-130 

101  70-130 

98  70-130 
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AIR  TOXICS  LTD. 

SAMPLE  NAME:  Lab  Blank 
ID#:  9510036A-04B 

EPA  METHOD  TO-14  GC/MS  Full  Scan 


File  Name: 

Dil.  Factor: 

Analyst's  initials:  ^ 

5100504 

1.0 

Date  of  Collection:  NA 

Date  of  Analysis:  10/5/95 

Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 
1,1-Dichioroethene 

Freon  113 

cis-1 ,2-Dichloroethene 
Chloroform 

0.50 

0.50 

0.50 

0.50 

0.50 

Not  Detected 

Not  Detected 

Not  Detected 

Not  Detected 

Not  Detected 

7,1 ,1-TrichIoroethane 
Benzene 

Trichloroethene 

Toluene 

Tetrachloroethene 

0H0 

0.50 

0.50 

0.50 

0.50 

Not  Detected 

Not  Detected 

Not  Detected 

Not  Detected 

Not  Detected 

m,p-Xylene 

o-Xylene 

Acetone 

050  “ 

0.50 

2.0 

Not  Detected 

Not  Detected 

Not  Detected 

Container  Type:  NA 


Octafluorotoluene 

108 

70-130 

Toluene-d8 

70-130 

4-Bromofluorobenzene 

83 

70-130 
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@  AIR  TOXICS  LTD. 


AN  ENVIRONMENTAL  ANALYTICAL  LABORATORY 

WORK  ORDER#:  9510036B 

Work  Order  Summary 


CLIENT: 

Ms.  Courtney  Morris 

BILL  TO:  Subcontracts  Payable 

Radian  Corporation 

Radian  Corporation 

10389  Old  Placerville  Road 

P.O.  Box  201088 

Sacramento,  CA  95827 

Austin,  TX  78720-1088 

PHONE: 

916-362-5332 

INVOICE  #  8265 

FAX: 

916-362-2318 

SUBCONTRACT  #  259699 

DATE  RECEIVED: 

10/4/95 

PROJECT#  269-104-18-02  McClellan  Thermatrix 

DATE  COMPLETED: 

10/13/95 

AMOUNTS:  $150.00 

RECEIPT 

FRACTION  # 

NAME 

TEST 

VAC./PRES. 

PRICE 

01A 

TIN-022 

Mod.  Method  18 

0  "Hg 

$50.00 

01B 

TIN-022  Duplicate 

Mod.  Method  18 

0  ”Hg 

$50.00 

02A 

TEN-023 

Mod.  Method  18 

0  "Hg 

$50.00 

03A 

Method  Spike 

Mod.  Method  18 

NA 

NC 

04A 

Lab  Blank 

Mod.  Method  18 

NA 

NC 

04B 

Lab  Blank 

Mod.  Method  18 

NA 

NC 

180  BLUE  RAVINE  ROAD,  SUITE  B  FOLSOM,  CA  95630 
(916)  985-1000  •  (800)  985-5955  •  FAX  (916)  985-1020 
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WHITE  -  COORDINATOR  /  GOLDENROD  -  PROJECT  DIRECTOR  /  PINK  -  SAMPLE  CONTROL  /  YELLOW  -  LABORATORY  /  BLUE  -  LABORATORY  RECEIPT 


@  AIR  TOXICS  LTD. 


AN  ENVIRONMENTAL  ANALYTICAL  LABORATORY 

WORK  ORDER#:  9510085A 

Work  Order  Summary 


CLIENT:  Ms.  Courtney  Morris 

Radian  Corporation 
10389  Old  Placerville  Road 
Sacramento,  CA  95827 

PHONE:  916-362-5332 

FAX:  916-362-2318 

DATE  RECEIVED:  10/9/95 
DATE  COMPLETED  10/13/95 


BILL  TO:  Subcontracts  Payable 
Radian  Corporation 
P.O.  Box  201088 
Austin,  TX  78720-1088 

INVOICE  #  8266 
SUBCONTRACT#  259699 

PROJECT  #  269-104-18-02  McClellan  Thermatrix 
AMOUNTS:  $410.00 


FRACTION  # 

01A 

02A 

03A 

04A 


NAME 

TEST 

RECEIPT 

VAC7PRES. 

PRICE 

TIN-024 

TO- 14 

2.5  "Hg 

$205.00 

TEN-025 

TO- 14 

2.5  "Hg 

$205.00 

Method  Spike 

TO- 14 

NA 

NC 

Lab  Blank 

TO- 14 

NA 

NC 

CERTIFIED  BY> 


Laboratory  Director 


DATE:  / 


180  BLUE  RAVINE  ROAD,  SUITE  B  FOLSOM,  CA  95630 
(916)  985-1000  •  (800)  985-5955  •  FAX  (916)  985-1020 


Page  1 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  TIN-024 
ID#:  9510085A-01A 

EPA  METHOD  TO- 14  GC/MS  Full  Scan 


File  Name: 

Dil.  Factor 

Analyst's  initials: 

5101025 

3600 

wh 

Date  of  Collection:  10/6/95 

Date  of  Analysis:  10/11/95 

Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 
1,1-Dichloroethene 

Freon  113 

cis-1 ,2-Dichloroethene 
Chloroform 

1800 

1800 

1800 

1800 

1800 

Not  Detected 
Not  Detected 
Not  Detected 
20000 

Not  Detected 

1,1,1-Trichloroethane 

Benzene 

Trichloroethene 

Toluene 

Tetrachloroethene 

1800  “ 
1800 

1800 

1800 

1800 

Not  Detected 
2500 
560000 

Not  Detected 
Not  Detected 

m,p-Xylene 

o-Xylene 

Acetone 

1800  — 
1800 

7200 

7500 

6800 

Not  Detected 

Container  Type:  6  Liter  Summa  Canister 


Surrogates 

Octafluorotoluene 

Toluene-d8 

4-Bromofluorobenzene 


%  Recovery 
102 
102 

:*  n  ’G 


Method  Limita 
70-130 
70-130 
70-130 
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AIR  TOXICS  LTD. 

SAMPLE  NAME:  TEN-025 
ID#:  9510085A-02A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 


File  Name: 

5101024 

Date  of  Collection:  10/6/95 

Dll.  Factor 

4.7 

Date  of  Analysis:  10/1 1/95 

Analyst's  Initials: 

MH 

Compound 

Det  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

2.4 

Not  detected 

1,1-Dichloroethene 

2.4 

Not  Detected 

Freon  113 

2.4 

Not  Detected 

cis-1 ,2-Dichloroethene 

2.4 

Not  Detected 

Chloroform 

2.4 

Not  Detected 

1 , 1 , 1  -T  richloroethane 

2.4 

Not  Detected 

Benzene 

2.4 

Not  Detected 

Trichloroethene 

2.4 

4.1 

Toluene 

2.4 

Not  Detected 

Tetrachloroethene 

2.4 

Not  Detected 

m,p-Xylene 

2.4 

4.1 

o-Xylene 

2.4 

3.6 

Acetone 

9.4 

10 

Container  Type:  6  Liter  Summa  Canister 


Surrogates 

%  Recovery 

Method  Limits 

Octafluorotoluene 

94 

70-130 

Toluene-d8 

107  : 

70-130 

4-Bromofluorobenzene 

106  . 

70-130 

Page  3 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  Method  Spike 
ID#:  9510085A-03A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 
File  Name:  5101018  Date  of  Collection:  NA 


Dll.  Factor: 

1-0  Date  of  Analysis: 

10/10/95 

Analyst's  Initials: 

BJM 

'•  '  V.'1. 

Compound 

Det.  Limit  (ppbv) 

%  Recovery 

Vinyl  Chloride 

0.50 

102 

1,1-Dichloroethene 

0.50 

107 

Freon  113 

0.50 

95 

cis-1 ,2-Dichloroethene 

0.50 

103 

Chloroform 

0.50 

103 

1,1,1-Trichloroethane 

0.50 

100 

Benzene 

0.50 

106 

Trichloroethene 

0.50 

94 

Toluene 

0.50 

100 

Tetrachloroethene 

0.50 

95 

m,p-Xylene 

~  0.50 

101 

o-Xylene 

0.50 

108 

Acetone 

2.0 

78 

Container  Type:  NA 

Surrogates 

Octafluorotoluene 

Toluene-d8 

4-Bromof  luorobenzene 

%  Recovery 

98 

102 

102 

Method  Limits 

70-130 

70-130 

70-130 

Page  4 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  Lab  Blank 
ID#:  9510085A-04A 

EPA  METHOD  TO-14  GC/MS  FuU  Scan 


File  Name:  5101021  Date  of  Collection:  NA 

Dll.  Factor  1.0  Date  of  Analysis:  10/10/95 

Analyst's  Initials:  MH 


Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

0.50 

Not  Detected 

1,1-Dichloroethene 

0.50 

Not  Detected 

Freon  113 

0.50 

Not  Detected 

cis-1 ,2-Dichloroethene 

0.50 

Not  Detected 

Chloroform 

0.50 

Not  Detected 

1 ,1 ,1  -Trichloroethane 

0.50 

Not  Detected 

Benzene 

0.50 

Not  Detected 

Trichloroethene 

0.50 

Not  Detected 

Toluene 

0.50 

Not  Detected 

Tetrachloroethene 

0.50 

Not  Detected 

m,p-Xylene 

0.50 

Not  Detected 

o-Xylene 

0.50 

Not  Detected 

Acetone 

2.0 

Not  Detected 

Container  Type:  NA 


Surrogates 

%  Recovery 

Method  Limits 

Octafluorotoluene 

101 

70-1 30 

Toluene-d8 

95 

70-130 

4-Bromofluorobenzene 

•  72 

70-130 
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@  AIR  TOXICS  LTD. 


AN  ENVIRONMENTAL  ANALYTICAL  LABORATORY 
10/27/95 


Ms.  Courtney  Morris 
Radian  Corporation 
10389  Old  Placerville  Road 
Sacramento,  CA  95827 

Dear  Courtney: 

The  enclosed  diskette  is  being  provided  by  Air  Toxics  Ltd.  The  laboratory  report 
numbers  included  on  the  diskette  are: 

9510085B 


The  samples  included  are: 

Client  Sample  ID 

Lab  Sample  ID 

TIN-024 

9510085B-01 A 

TEN-025 

9510085B-02A 

Method  Spike 

951 0085B-03A 

Lab  Blank 

9510085B-04A 

This  diskette  was  created  in  MS  Excel  5.0  and  saved  in  a  comma  delimited  format. 

If  you  have  any  questions  regarding  this  diskette,  please  feel  free  to  contact  me  at 
1-800-985-5955. 


180  BLUE  RAVINE  ROAD,  SUITE  B  FOLSOM,  CA  95630 
(916)  985-1000  •  (800)  985-5955  •  FAX  (916)  985-1020 
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@  AIR  TOXICS  LTD. 

AN  ENVIRONMENTAL  ANALYTICAL  LABORATORY 


WORK  ORDER#:  9510085B 

Work  Order  Summary 


CLIENT: 


Ms.  Courtney  Morris  BELL  TO:  Subcontracts  Payable 

Radian  Corporation  Radian  Corporation 

10389  Old  Placerville  Road  p.O.  Box  201088 

Sacramento,  CA  95827  Austin,  TX  78720-1088 


PHONE:  916-362-5332 

FAX:  916-362-2318 

DATE  RECEIVED:  10/9/95 

DATE  COMPLETED:  10/27/95 


INVOICE  #  8458 
SUBCONTRACT#  259699 

PROJECT  #  269-104-18-02  McClellan  Thermatrix 
AMOUNTS:  $100.00 


FRACTION# 

01A 

02A 

03A 

04A 


name 

TIN-024 
TEN-025 
Method  Spike 
Lab  Blank 


TEST 

Mod.  Method  1 8 
Mod.  Method  18 
Mod.  Method  18 
Mod.  Method  18 


RECEIPT 

VAC./PRES. 

2.5  "Hg 
2.5  "Hg 
NA 
NA 


BRICE 
$50. 
$50. 

NC 

NC 


CERTIFIED  BY 


Laboratory  Director 


DATE: 


180  BLUE  RAVINE  ROAD,  SUITE  B  FOLSOM,  CA  95630 
(916)  985-1000  •  (800)  985-5955  ♦  FAX  (916)  985-1020 
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@  AIR  TOXICS  LTD. 


AN  ENVIRONMENTAL  ANALYTICAL  LABORATORY 


WORK  ORDER#:  9510099A 

Work  Order  Summary 


CLIENT:  Ms.  Courtney  Morris 

Radian  Corporation 
10389  Old  Placerville  Road 
Sacramento,  CA  95827 

PHONE:  916-362-5332 

FAX:  916-362-2318 

DATE  RECEIVED:  10/10/95 

DATE  COMPLETED:  10/20/95 


BILL  TO:  Subcontracts  Payable 
Radian  Corporation 
P.O.  Box  201088 
Austin,  TX  78720-1088 

INVOICE  #  8358 
SUBCONTRACT#  259699 

PROJECT  #  269-104-18-02  McClellan  Thermatrix 
AMOUNTS:  $410.00 


FRACTION  # 

NAME 

TP$T 

RECEIPT 

VAC./PRES. 

PRICE 

01 A 

TIN-026 

TO- 14 

4.0  "Hg 

$205.00 

02A 

TEN-027 

TO- 14 

1.0  "Hg 

$205.00 

03A 

Method  Spike 

TO- 14 

NA 

NC 

04A 

Lab  Blank 

TO- 14 

NA 

NC 

180  BLUE  RAVINE  ROAD,  SUITE  B  FOLSOM,  CA  95630 
(916)  985-1000  •  (800)  985-5955  ♦  FAX  (916)  985-1020 
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AIR  TOXICS  LTD. 

SAMPLE  NAME:  TIN-026 
ID#:  9510099A-01A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 


File  Name: 

5101105 

Date  of  Collection 

:  10/10/95 

Dil.  Factor: 

2100 

Date  of  Analysis: 

-ibfi  '■  ^ 

Analyst's  Initials: 

EV 

-  '  ,  v;;  ’•  >,  ; 

Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

1100 

Not  Detected 

1,1-Dichloroethene 

1100 

Not  Detected 

Freon  1 13 

1100 

Not  Detected 

cis-1 ,2-Dichloroethene 

1100 

18000 

Chloroform 

1100 

1600 

1,1,1-Trichloroethane 

1100 

Not  Detected 

Benzene 

1100 

2200 

Trichloroethene 

1100 

480000 

Toluene 

1100 

Not  Detected 

Tetrachloroethene 

1100 

Not  Detected 

m,p-Xylene 

1100  ~~  ~ 

6100 

o-Xylene 

1100 

4800 

Acetone 

4200 

Not  Detected 

Container  Type:  6  Liter  Summa  Canister 

Surrogates 

%  Recovery 

Method  Limits 

Octafiuorotoluene 

101 

70-130 

Toluene-d8 

98 

70-130 

4-Bromofluorobenzene 

82 

70-130 

Page  2 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  TEN-027 
ID#:  9510099A-02A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 


File  Name:  5101106  Date  of  Collection:  10/10/95 

Dll.  Factor:  2.8  Date  of  Analysis:  10/11/95 

Analyst's  Initials:  EV 


Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

1.4 

Not  Detected 

1,1-Dichloroethene 

1.4 

Not  Detected 

Freon  113 

1.4 

Not  Detected 

cis-1 ,2-Dichloroethene 

1.4 

Not  Detected 

Chloroform 

1.4 

Not  Detected 

1,1,1-Trichloroethane 

1.4 

Not  Detected 

Benzene 

1.4 

2.0 

Trichloroethene 

1.4 

1.7 

Toluene 

1.4 

4.5 

Tetrachloroethene 

1.4 

Not  Detected 

m,p-Xylene 

1.4 

2.6 

o-Xylene 

1.4 

Not  Detected 

Acetone 

5.6 

9.6 

Container  Type:  6  Liter  Summa  Canister 


Surrogates 

Octafluorotoluene 

Toluene-d8 

4-Bromofluorobenzene 


%  Recovery 
92 
105 
105 


Method  Limits 
70-130 
70-130 
70-130 


Page  3 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  Method  Spike 
ID#:  9510099A-03A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 


File  Name:  5101102  Date  of  Collection:  NA 

Dil.  Factor:  1.0  Date  of  Analysis:  10/11/95 

Analyst's  Initials:  EV 


Compound 

Det.  Limit  (ppbv) 

%  Recovery 

Vinyl  Chloride 

0.50 

92 

1,1-Dichloroethene 

0.50 

101 

Freon  113 

0.50 

88 

cis-1 ,2-Dichloroethene 

0.50 

101 

Chloroform 

0.50 

96 

1,1,1-Trichloroethane 

0.50 

92 

Benzene 

0.50 

95 

Trichloroethene 

0.50 

82 

Toluene 

0.50 

91 

Tetrachloroethene 

0.50 

85 

m,p-Xylene 

0.50 

87 

o-Xylene 

0.50 

86 

Acetone 

2.0 

76 

Container  Type:  NA 


Surrogate?  2k.tte00V?ry  Method  Limits 

Octafluorotoluene  99  70-130 

Toluene-d8  101  70-130 

4-Bromofluorobenzene  104  70-130 


Page  4 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  Lab  Blank 
ID#:  9510099A-04A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 


File  Name: 

5101104 

Date  of  Collection:  NA 

Dil.  Factor 

1.0 

Date  of  Analysis:  10/11/95 

Analyst's  Initials: 

MPG 

Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

0.50 

Not  Detected 

1,1-Dichloroethene 

0.50 

Not  Detected 

Freon  1 1 3 

0.50 

Not  Detected 

cis-1 ,2-Dichloroethene 

0.50 

Not  Detected 

Chloroform 

0.50 

Not  Detected 

1,1,1-Trichloroethane 

0.50 

Not  Detected 

Benzene 

0.50 

Not  Detected 

Trichloroethene 

0.50 

Not  Detected 

Toluene 

0.50 

Not  Detected 

Tetrachloroethene 

0.50 

Not  Detected 

m,p-Xylene 

0.50 

Not  Detected 

o-Xylene 

0.50 

Not  Detected 

Acetone 

2.0 

Not  Detected 

Container  Type:  NA 

Surrogates 

Octafluorotoluene 

Toluene-d8 

4-Bromofluorobenzene 


%  Recovery 
92 
105 
105 


Method  Limits 
70-130 
70-130 
70-130 


Page  5 


@  AIR  TOXICS  LTD. 


AN  ENVIRONMENTAL  ANALYTICAL  LABORATORY 


WORK  ORDER#:  9510099B 

Work  Order  Summary 


CLIENT: 

Ms.  Courtney  Morris 

BILL  TO:  Subcontracts  Payable 

Radian  Corporation 

Radian  Corporation 

10389  Old  Placerville  Road 

P.O.  Box  201088 

Sacramento,  CA  95827 

Austin,  TX  78720-1088 

PHONE: 

916-362-5332 

INVOICE  #  8358 

FAX: 

916-362-2318 

SUBCONTRACT  #  259699 

DATE  RECEIVED: 

10/10/95 

PROJECT#  269-104-18-02  McClellan  Thermatrix 

DATE  COMPLETED: 

10/20/95 

AMOUNTS:  $100.00 

RECEIPT 

FRACTION  # 

NAME 

TEST 

VACVPRES. 

PRICE 

01A 

TIN-026 

Mod.  Method  18 

4.0  "Hg 

$50.00 

!  02A 

TEN-027 

Mod.  Method  18 

1.0  "Hg 

$50.00 

03A 

Method  Spike 

Mod.  Method  18 

NA 

NC 

04A 

Lab  Blank 

Mod.  Method  1 8 

NA 

NC 

DATE:. 


180  BLUE  RAVINE  ROAD,  SUITE  B  FOLSOM,  CA  95630 
(916)  985-1000  •  (800)  985-5955  •  FAX  (916)  985-1020 
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AIR  TOXICS  LTD. 


AN  ENVIRONMENTAL  ANALYTICAL  LABORATORY 


WORK  ORDER#:  9510133A 

Work  Order  Summary 


CLIENT:  Ms.  Courtney  Morris 

Radian  Corporation 
10389  Old  Placerville  Road 
Sacramento,  CA  95827 

PHONE:  916-362-5332 

FAX:  916-362-2318 

DATE  RECEIVED:  10/12/95 

DATE  COMPLETED:  10/20/95 


BILL  TO:  Subcontracts  Payable 
Radian  Corporation 
P.O.  Box  201088 
Austin,  TX  78720-1088 

INVOICE  #  8359 
SUBCONTRACT  #  259699 

PROJECT  #  269-104-18-02  McClellan  Thermatrix 
AMOUNTS:  $410.00 


NAME 

TEST 

RECEIPT 

VAC./PRES. 

PRICE 

TIN-028 

TO- 14 

2.0  "Hg 

$205.00 

TEN-029 

TO- 14 

3.0  "Hg 

$205.00 

Method  Spike 

TO- 14 

NA 

NC 

Lab  Blank 

TO- 14 

NA 

NC 

180  BLUE  RAVINE  ROAD,  SUITE  B  FOLSOM,  CA  95630 
(916)  985-1000  •  (800)  985-5955  •  FAX  (916)  985-1020 
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AIR  TOXICS  LTD. 

SAMPLE  NAME:  TIN-028 
ID#:  9510133A-01A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 

File  Name:  1101309  Date  of  Collection:  10/11/95 

Dll.  Factor:  2400  Date  of  Analysis:  10/13/95 

Analyst's  Initials:  EV 


Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

1200 

Not  Detected 

1,1-Dichloroethene 

1200 

Not  Detected 

Freon  113 

1200 

Not  Detected 

cis-1 ,2-Dichloroethene 

1200 

17000 

Chloroform 

1200 

1600 

1,1,1-Trichloroethane 

1200 

Not  Detected 

Benzene 

1200 

2000 

Trichloroethene 

1200 

500000  E  V 

Toluene 

1200 

Not  Detected 

Tetrachloroethene 

1200 

Not  Detected 

m,p-Xylene 

1200 

6700 

o-Xylene 

1200 

5800 

Acetone 

4800 

Not  Detected 

E  =  Exceeds  instrument  calibration  range,  but  within  linear  range. 


Container  Type:  6  Liter  Summa  Canister 

Surrogates 

Octafluorotoluene 

Toluene-d8 

4-Bromofluorobenzene 


%  Recovery 

Method  Limits 

116 

70-130 

115 

70-130 

112  '■■■ 

70-130 

Page  2 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  TEN-029 
ID#:  9510133A-02A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 


File  Name:  1101310  Date  of  Collection:  10/11/95 

Dll.  Factor:  1.8  Date  of  Analysis:  10/13/95 

Analyst's  Initials:  EV 


Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

0.90 

Not  Detected 

1,1-Dichloroethene 

0.90 

Not  Detected 

Freon  113 

0.90 

Not  Detected 

cis-1 ,2-Dichloroethene 

0.90 

Not  Detected 

Chloroform 

0.90 

Not  Detected 

1,1,1-Trichloroethane 

0.90 

Not  Detected 

Benzene 

0.90 

Not  Detected 

Trichloroethene 

0.90 

Not  Detected 

Toluene 

0.90 

Not  Detected 

Tetrachloroethene 

0.90 

Not  Detected 

m,p-Xylene 

0.90 

Not  Detected 

o-Xylene 

0.90 

Not  Detected 

Acetone 

3.6 

7.9 

Container  Type:  6  Liter  Summa  Canister 


Surrogates 

%  Recovery 

Method  Limits 

Octafluorotoluene 

92 

70-130 

Toluene-d8 

109 

70-130 

4-Bromofluorobenzene 

118  V..' 

70-130 

Page  3 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  Method  Spike 
ID#:  9510133A-03A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 


Fite  Name:  1101305  Date  of  Collection:  NA 

Dll.  Factor:  1.0  Date  of  Analysis:  1W13/95 

Analyst's  Initials:  LTS 


Compound 

Det.  Limit  (ppbv) 

%  Recovery 

Vinyl  Chloride 

0.50 

103 

1,1-Dichloroethene 

0.50 

95 

Freon  113 

0.50 

107 

cis-1 ,2-Dichloroethene 

0.50 

96 

Chloroform 

0.50 

105 

1,1,1-Trichloroethane 

0.50 

110 

Benzene 

0.50 

106 

Trichloroethene 

0.50 

96 

Toluene 

0.50 

100 

Tetrachloroethene 

0.50 

103 

m,p-Xy!ene 

0.50 

92 

o-Xylene 

0.50 

96 

Acetone 

2.0 

76 

Container  Type:  NA 


Octafluorotoluene 

113 

70-130 

Toluene-d8 

114 

70-130 

4-Bromofluorobenzene 

113 

70-130 

Page  4 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  Lab  Blank 
ID#:  9510133A-04A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 

File  Name:  1101308  Date  of  Collection:  NA 

Dil.  Factor:  1.0  Date  of  Analysis:  10/13/95 

Analyst's  Initials:  LTS .  . .. 


Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

0.50 

Not  Detected 

1,1-Dichloroethene 

0.50 

Not  Detected 

Freon  113 

0.50 

Not  Detected 

cis-1 ,2-Dichloroethene 

0.50 

Not  Detected 

Chloroform 

0.50 

Not  Detected 

1,1,1-Trichloroethane 

0.50 

Not  Detected 

Benzene 

0.50 

Not  Detected 

Trichloroethene 

0.50 

Not  Detected 

Toluene 

0.50 

Not  Detected 

Tetrachloroethene 

0.50 

Not  Detected 

m,p-Xylene 

0.50 

Not  Detected 

o-Xylene 

0.50 

Not  Detected 

Acetone 

2.0 

Not  Detected 

Container  Type:  NA 


%  Recovery 

Octafluorotoluene 

126 

70-130 

Toluene-d8 

118 

70-130 

4-Bromofluorobenzene 

118 

70-130 

Page  5 
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@  air  toxics  ltd. 

AN  ENVIRONMENTAL  ANALYTICAL  LABORATORY 


WORK  ORDER#:  9510133B 

Work  Order  Summary 


CLIENT: 


Ms.  Courtney  Morris 
Radian  Corporation 
10389  Old  Placerville  Road 
Sacramento,  CA  95827 


BILL  TO:.  Subcontracts  Payable 
Radian  Corporation 
P.O.  Box  201088 
Austin,  TX  78720-1088 


PHONE: 

FAX: 

DATE  RECEIVED: 
DATE  COMPLETED: 


916-362-5332 

916-362-2318 

10/12/95 

10/20/95 


INVOICE  #  8359 
SUBCONTRACT#  259699 

PROJECT#  269-104-18-02  McClellan  Thermatrix 
AMOUNTS:  $100.00 


FRACTION# 

01A 

02A 

o:-a 

04A 


NAME 
TIN-028 
TEN-029 
Method  Spike 
Lab  Blank 


TEST 

Mod.  Method  18 
Mod.  Method  18 
Mod.  Method  18 
Mod.  Method  18 


RECEIPT 

VAC7PRES.  PRICE 

2.0  "Hg  $50. 

3.0  "Hg  $50. 

NA  NC 

NA  NC 


DATE:. 


180  BLUE  RAVINE  ROAD,  SUITE  B  FOLSOM,  CA  95630 
(916)  985-1000  •  (800)  985-5955  •  FAX  (916)  985-1020 
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@  AIR  TOXICS  LTD. 

AN  ENVIRONMENTAL  ANALYTICAL  LABORATORY 


WORK  ORDER#:  9510149B 

Work  Order  Summary 


CLIENT:  Ms.  Courtney  Morris 

Radian  Corporation 
10389  Old  Placerville  Road 
Sacramento,  CA  95827 

PHONE:  916-362-5332 

FAX:  916-362-2318 

DATE  RECEIVED:  10/13/95 

DATE  COMPLETED:  10/20/95 


BILL  TO:  Subcontracts  Payable 
Radian  Corporation 
P.O.  Box  201088 
Austin,  TX  78720-1088 

INVOICE  #  8355 
SUBCONTRACT  #  259699 

PROJECT  #  269-104-18-02  McClellan  Thermatrix 
AMOUNTS:  $200.00 


FRACTION  # 

01 A 

01B 

02A 

03  A 

04A 

05  A 


NAME 

TIN-030 

TIN-030  Duplicate 
TEN-031 
TEX-032 
Method  Spike 
Lab  Blank 


TEST 

Mod.  Method  18 
Mod.  Method  18 
Mod.  Method  18 
Mod.  Method  18 
Mod.  Method  18 
Mod.  Method  18 


RECEIPT 

VAC./PRES. 

PRICE 

3.5  "Hg 

$50.00 

3.5  "Hg 

$50.00 

2.5  "Hg 

$50.00 

1.5  "Hg 

$50.00 

NA 

.  NC 

NA 

NC 

180  BLUE  RAVINE  ROAD,  SUITE  B  FOLSOM,  CA  95630 
(916)  985-1000  •  (800)  985-5955  •  FAX  (916)  985-1020 
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Pre-Fractionator  GC/PID 


O  “■  U) 
<D  -3 

(DOW 
aj  §-  cd 

O  hf 
w  — 

J.1  £ 

cu  J2  £ 

S  =  -S 
<  o  ® 

o  5 


@  AIR  TOXICS  LTD. 

AN  ENVIRONMENTAL  ANALYTICAL  LABORATORY 


WORK  ORDER#:  9510149A 

Work  Order  Summary 


CLIENT: 

Ms.  Courtney  Morris 

Radian  Corporation 

10389  Old  Placerville  Road 
Sacramento,  CA  95827 

PHONE: 

916-362-5332 

FAX: 

916-362-2318 

DATE  RECEIVED: 

10/13/95 

DATE  COMPLETED: 

10/20/95 

FRACTION# 

NAME 

01A 

TIN-030 

01B 

TIN-030  Duplicate 

02A 

TEN-031 

03  A 

TEX-032 

04A 

Method  Spike 

05A 

Lab  Blank 

BILL  TO:  Subcontracts  Payable 
Radian  Corporation 
P.O.  Box  201088 
Austin,  TX  78720-1088 

INVOICE#  8355 
SUBCONTRACT#  259699 

PROJECT  #  269- 1 04- 1 8-02  McClellan  Thermatrix 
AMOUNTS:  $820.00 


TEST 

RECEIPT 
VAC, /PRES- 

PRICE 

TO- 14 

3.5  "Hg 

$205.00 

TO- 14 

3.5  "Hg 

$205.00 

TO- 14 

2.5  "Hg 

$205.00 

TO- 14 

1.5  "Hg 

$205.00 

TO- 14 

NA 

NC 

TO- 14 

NA 

NC 

180  BLUE  RAVINE  ROAD,  SUITE  B  FOLSOM,  CA  95630 
(916)  985-1000  •  (800)  985-5955  •  FAX  (916)  985-1020 
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AIR  TOXICS  LTD. 

SAMPLE  NAME:  TIN-030 
ID#:  9510149A-01A 

EPA  METHOD  TO- 14  GC/MS  Full  Scan 


File  Name: 

1101608 

Date  of  Collection:  10/13/95 

Dil.  Factor:' 

3800 

Date  of  Analysis:  10/16/95 

Analyst's  Initials: 

-.O.'-l/MH  ;  , 

Compound 

Det.  Limit  (ppbv)  Amount  loDbvl 

^/iny!  Chloride 

1900 

Not  Detected 

1,1-Dichloroethene 

1900 

Not  Detected 

Freon  113 

1900 

Not  Detected 

cis-1 ,2-Dichloroethene 

1900 

19000 

Chloroform 

1900 

Not  Detected 

1,1,1-Trichloroethane 

1900 

Not  Detected 

Benzene 

1900 

2600 

Trichloroethene 

1900 

600000 

Toluene 

1900 

Not  Detected 

Tetrachloroethene 

1900 

Not  Detected 

m,p-Xylene 

1900 

7900 

o-Xylene 

1900 

6400 

Acetone 

7600 

Not  Detected 

{ 


Container  Type:  6  Liter  Summa  Canister 


Surrogates 

Octafluorotoluene 

Toluene-d8 

4-Bromofluorobenzene 


%  Recovery 
116 
114 
117 


Method  Limits 
70-130 
70-130 
70-130 


Page  2 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  TIN-030  Duplicate 
ID#:  9510149A-01B 


EPA  METHOD  TO-14 

GC/MS  Full  Scan 

File  Name: 

1101611 

Date  of  Collection 

:  10/13/95 

Dil.  Factor: 

3800 

Date  of  Analysis: 

10/16/95 

Analyst's  Initials: 

MPG  ; 

Compound 

Det.  Limit  (ppbv  Amount  (ppbv) 

RPD 

Vinyl  Chloride 

1900 

Not  Detected 

NA 

1,1-Dichloroethene 

1900 

Not  Detected 

NA 

Freon  113 

1900 

Not  Detected 

NA 

cis-1 ,2-Dichloroethene 

1900 

17000 

11 

Chloroform 

1900 

Not  Detected 

NA 

1,1,1-Trichloroethane 

1900 

Not  Detected 

NA 

Benzene 

1900 

2300 

12 

Trichloroethene 

1900 

590000 

1.7 

Toluene 

1900 

Not  Detected 

NA 

Tetrachloroethene 

1900 

Not  Detected 

NA 

m,p-Xylene 

1900 

8200 

3.7 

o-Xylene 

1900 

6500 

1.6 

Acetone 

7600 

Not  Detected 

NA 

Container  Type:  6  Liter  Summa  Canister 


Surroaates 

%  Recoverv 

Method  Limits 

Octafluorotoluene 

115 

70-130 

ToIuene-d8 

117 

70-130 

4-BromofIuorobenzene 

70-130 

Page  3 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  TEN-031 
ID#:  9510149A-02A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 


File  Name: 

1101609 

Date  of  Collection:  10/13/95 

Dil.  Factor: 

4.2 

Date  of  Analysis:  10/16/95 

Analyst's  initials: 

MH 

Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

2.1 

Not  Detected 

1,1-Dichloroethene 

2.1 

Not  Detected 

Freon  113 

2.1 

Not  Detected 

cis-1 ,2-Dichloroethene 

2.1 

Not  Detected 

Chloroform 

2.1 

Not  Detected 

1,1,1-Trichloroethane 

2.1 

Not  Detected 

Benzene 

2.1 

Not  Detected 

Trichloroethene 

2.1 

Not  Detected 

Toluene 

2.1 

Not  Detected 

Tetrachloroethene 

2.1 

Not  Detected 

m.p-Xylene 

2.1 

Not  Detected 

o-Xylene 

2.1 

Not  Detected 

Acetone 

8.4 

16 

Container  Type:  6  Liter  Summa  Canister 


Surrogates 

Octafluorotoluene 

Toluene-d8 

4-Bromofluorobenzene 


%  Recovery 
88 
111 
117 


Method  Limits 
70-130 
70-130 
70-130 


Page  4 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  TEX-032 
ID#:  9510149A-03A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 


File  Name:  1101610  Date  of  Collection:  10/13/95 

Dll.  Factor:  5.0  Date  of  Analysis:  10/16/95 

Analyst's  Initials:  MPS 


Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

2.5 

Not  Detected 

1,1-Dichloroethene 

2.5 

Not  Detected 

Freon  1 13 

2.5 

Not  Detected 

cis-1  ,2-Dichloroethene 

2.5 

Not  Detected 

Chloroform 

2.5 

Not  Detected 

1,1,1-Trichloroethane 

2.5 

Not  Detected 

Benzene 

2.5 

Not  Detected 

Trichloroethene 

2.5 

Not  Detected 

Toluene 

2.5 

Not  Detected 

Tetrachloroethene 

2.5 

Not  Detected 

m.p-Xylene 

2.5 

Not  Detected 

o-Xylene 

2.5 

Not  Detected 

Acetone 

10 

13 

Container  Type:  6  Liter  Summa  Canister 


Sup-agates 

%  Recovery 

Method  Limits 

Octafluorotoluene 

98 

70-130 

Toluene-d8 

112 

70-130 

4-Bromofluorobenzene 

114 

70-130 

Page  5 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  Method  Spike 
ID#:  9510149A-04A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 

File  Name:  1101603/1101605  Date  of  Collection:  NA 

Dll.  Factor:  1.0  Date  of  Analysis:  10/16/95 

Analyst's  Initials:  MH 


Compound 

Det.  Limit  (ppbv) 

%  Recovery 

Vinyl  Chloride 

0.50 

97 

1,1-Dichloroethene 

0.50 

104 

Freon  113 

0.50 

113 

cis-1 ,2-DichIoroethene 

0.50 

100 

Chloroform 

0.50 

110 

1,1,1-Trichloroethane 

0.50 

111 

Benzene 

0.50 

115 

Trichloroethene 

0.50 

108 

Toluene 

0.50 

108 

Tetrachloroethene 

0.50 

108 

m,p-Xylene 

0.50 

81 

o-Xylene 

0.50 

94 

Acetone 

2.0 

129 

Container  Type:  NA 

Surrogates 

Octafluorotoluene 

Toluene-d8 

4-Bromofluorobenzene 


%  Recovery 
118/113 
116/116 
114/116 


Method  Limits 
70-130 
70-130 
70-130 
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AIR  TOXICS  LTD. 

SAMPLE  NAME:  Lab  Blank 
ID#:  9510149A-05A 

EPA  METHOD  TO-14  GC/MS  Full  Scan 

File  Name:  1101607  Date  of  Collection:  NA 

Dil.  Factor:  1.0  Date  of  Analysis:  10/16/95 

Analyst's  Initials:  _ 


Compound 

Det.  Limit  (ppbv) 

Amount  (ppbv) 

Vinyl  Chloride 

0.50 

Not  Detected 

1,1-Dichloroethene 

0.50 

Not  Detected 

Freon  113 

0.50 

Not  Detected 

cis-1 ,2-Dichloroethene 

0.50 

Not  Detected 

Chloroform 

0.50 

Not  Detected 

1,1,1-Trichloroethane 

0.50 

Not  Detected 

Benzene 

0.50 

Not  Detected 

Trichloroethene 

0.50 

Not  Detected 

Toluene 

0.50 

Not  Detected 

Tetrachloroethene 

0.50 

Not  Detected 

m,p-Xylene 

0.50 

Not  Detected 

o-Xylene 

0.50 

Not  Detected 

Acetone 

2.0 

Not  Detected 

Container  Type:  NA 


Octafluorotoluene 

110 

70-130 

Toluene-d8 

115 

70-130 

4-Bromofluorobenzene 

114 

70-130 
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REST  ENVIRONMENTAL,  INC 


San  T^andro.  CA  94578  (510)  278  4011 


RADIAN 

SOURCE  TEST  REPORT 
MAFB  Thermatrix  Thermal  Oxidizer 
NMHC,  NOx,  CO 


Test  Date:  September  20,  1995 


fl€ST  €NVIRONM€NTRL,  INC. 

1 5890  Foothill  Boulevard 
Son  Leondro,  California  94578 

(51 0)  278-401 1  FAX  (51 0)  278-401 8 

September  28,  1995 


RADIAN 

10395  Old  Placerville  Road 
Sacramento,  CA  95827 

Attn:  Ms.  Courtney  Morris 

Subject:  Report  on  the  NOx,  CO  and  NMHC  emissions  test  conducted  on  the  Thermatrix 
Thermal  Oxidizer  serving  an  experimental  soil  vapor  extraction  system. 

Test  Date:  September  20,  1995. 

Sampling  Location:  The  source  is  located  at  the  Groundwater  Treatment  Plant  at  McClellan 
Air  Force  Base,  North  Highlands,  California.  Sampling  was  conducted  at  the  outlet  of  the 
1-inch  exhaust  from  the  Oxidizer. 

Sampling  Personnel:  Sampling  was  performed  by  Guy  Worthington  of  BEST 
ENVIRONMENTAL,  INC. 

Observing  Personnel:  Courtney  Morris  was  present  during  the  set-up  for  the  emissions  test. 

Process  Description:  The  Thermatrix  Thermal  Oxidizer  is  used  as  a  control  device  for  volatile 
organic  emissions  from  underground  soil  vapors. 

Test  Program:  Testing  for  non-methane  hydrocarbons  (NMHC),  nitrogen  oxides  (NOx), 
carbon  monoxide  (CO),  oxygen  (O2)  and  carbon  dioxide  (CO2)  was  performed  to  determine 
the  Oxidizer  emissions.  Three  consecutive  40-minute  duration  test  runs  were  performed  with 
calibrations  before  and  following  each  run. 

The  stack  gas  volumetric  flowrate  and  moisture  content  was  measured  at  the  outlet  using  CARB 
Method  2A  and  4.  A  stainless  steel/glass,  corrosive  resistant,  high  flow  rotometer  was  used  at 
the  exhaust  location  to  determine  the  exhaust  flowrate.  Corrections  were  made  for  temperature 
and  moisture  when  calculating  the  standard  dry  cubic  feet  per  minute  (SDCFM). 

Sampling  and  Analysis  Methods:  The  following  California  Air  Resources  Board  (CARB) 
sampling  and  analytical  methods  were  used: 


CARB  Method  100 
CARB  Method  4 
CARB  Method  2A 


NMHC,  NOx,  CO,  O2,  CO2  continuous  monitoring 
Moisture  Determination 
Volumetric  Flowrate  (Rotometer) 


Instrumentation:  The  following  continuous  emission  analyzers  were  used: 

THC/CH*  Ratfisch  Model  RS55  FID  Total  Hydrocarbon  Analyzer 
CO  TECO  Model  48  GFC  Carbon  Monoxide  Analyzer 

NOx  Beckman  Model  951  Chemiluminescent  NO/NO2/NOX  Analyzer 

CO2  Horiba  PIR-2000  Infrared  CO2  Analyzer 

O2  Teledyne  Model  326RAX  Oxygen  Analyzer 

Test  Results:  Emission  results  for  the  Oxidizer  are  presented  in  Table  1.  Conditions  during 
Run  #3  appeared  to  change.  The  NOx  Analyzer  also  experienced  contamination  of  some  sort 
at  this  point  and  drifted  significantly.  Post-test  calibrations  of  the  NOx  analyzer  showed  that 
the  contamination  was  slow  to  clear  from  the  equipment,  and  consequently  no  corrections  were 
made  to  the  NOx  data  from  Run  #3. 


All  supporting  documentation;  stack  gas  volumetric  flowrate  and  moisture  calculations,  field 
data  sheets,  strip  chart  records,  emission  calculations,  equipment  calibrations  and  calibration 
gas  certifications  are  appended  to  this  report. 

If  you  have  any  questions  regarding  this  report,  or  if  BEST  ENVIRONMENTAL,  INC.,  can 
be  of  any  further  assistance,  please  call. 

Prepared  by 

ouy  Worthington  (J 
Sr.  Project  Manager 


BEST  ENVIRONMENTAL,  INC 


San  Leandro,  CA  (510)  278—4011 


TABLE  1 


RADIAN  -  McClellan  Air  Force  Base 
Thermatrix  Soil  Vapor  Oxidizer 


RUN# 

1 

2 

3 

AVERAGE  LIMITS 

TEST  DATE 

9-20-95 

9-20-95 

9-20-95 

TEST  LOCATION 

OUTLET 

OUTLET 

OUTLET 

TEST  TIME 

1106-1146 

1156-1236 

1250-1330 

FUEL 

Nat.  Gas 

Nat.  Gas 

Nat.  Gas 

FLOWRATE,  DSCFM 

2.93 

2.93 

2.93 

2.93 

H0O,  % 

8.0 

8.0 

8.0 

8.0 

0„  % 

6.80 

6.60 

7.90 

7.10 

co„  % 

10.0 

10.0 

9.2 

9.7 

■  ■  ■■  — 

NOx,  ppm 

1.9 

1.8 

1.4 

1.7 

NOx,  g/hr 

0.0181 

0.0171 

6.0133 

0.0162 

CO,  ppm 

< 

1.0 

< 

1.0 

< 

1.0 

< 

1.0 

CO,  g/hr 

< 

0.0058 

< 

0.0058 

< 

0.0058 

< 

0.0058 

THC,  ppm 

1.6 

1.6 

3.8 

2.3 

CH4,  ppm 

2.0 

1.0 

3.0 

2.0 

TNMHC,  ppm 

< 

1.0 

< 

1.0 

< 

1.0 

< 

1.0 

TNMHC,  g/hr 

< 

0.0033 

< 

0.0033 

< 

0.0033 

< 

0.0033 

WHERE, 

CO  =  Carbon  Monoxide  (M.W.=  28) 

NOx  =  Oxides  of  Nitrogen  (M.W.=  46) 

TNMHC  =  Tot.  Non -Methane  Hydrocarbons  @CH4  (M.W.=  16) 

ppm  =  Parts  Per  Million  Concentration 

g/hr  =  Grams  Per  Hour  Emission  Rate 

DSCFM  =  Standard  Dry  Cubic  Feet  Per  Minute 

Tstd  =  Std.  Temp.  °R  528 

CALCULATIONS, 

g/hr  =  453.6  *  PPM  *  M.W.  *  DSCFM  *  8.22E-5  /  Tstd 
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REST  ENVIRONMENTAL.  INC, _  San  Leandro 


RADIAN 


SOURCE  TEST  REPORT 
MAFB  Thermatrix  Thermal  Oxidizer 

THC,  NOx,  CO 


Test  Date:  October  11,  1995 


B€ST  €NVIRONM€NTHl,  INC. 

1 5890  Foothill  Boulevard 
Son  leondro,  Californio  94578 

(510)  278-4011  FAX  (510)  278-4018 

October  25,  1995 
RADIAN 

10395  Old  Placerville  Road 
Sacramento,  CA  95827 

Attn:  Ms.  Courtney  Morris 

Subject:  Report  on  the  NOx,  CO  and  THC  emissions  test  conducted  on  the  Ther matrix 

Thermal  Oxidizer  serving  an  experimental  soil  vapor  extraction  system. 

Test  Date:  October  11,  1995. 

Sampling  Location:  The  source  is  located  at  the  Groundwater  Treatment  Plant  at  McClellan 
Air  Force  Base,  North  Highlands,  California.  Sampling  was  conducted  at  the  outlet  of  the 
1.5  to  2  inch  diameter  pipe  exhaust  from  the  Oxidizer. 

Sampling  Personnel:  Sampling  was  performed  by  Guy  Worthington  of  BEST 
ENVIRONMENTAL,  INC. 

Observing  Personnel:  Stuart  Freeman  of  RADIAN  was  onsite  during  a  portion  of  the  test. 

Process  Description:  The  Thermatrix  Thermal  Oxidizer  is  used  as  a  control  device  for  volatile 
organic  emissions  from  underground  soil  vapors. 

Test  Program:  Testing  for  total  hydrocarbons  (THC),  nitrogen  oxides  (NOx),  carbon 
monoxide  (CO),  oxygen  (O2)  and  carbon  dioxide  (CO2)  was  performed  to  determine  the 
Oxidizer  emissions.  Three  consecutive  40-minute  duration  test  runs  were  performed  with 
calibrations  before  and  following  each  run. 

The  stack  gas  volumetric  flow  rate  and  moisture  content  was  measured  at  the  outlet  using 
CARB  Method  2A  and  4.  A  stainless  steel/glass,  corrosive  resistant,  high  flow  rotometer  was 
used  at  the  exhaust  location  to  determine  the  exhaust  flow  rate.  Corrections  were  made  for 
temperature  and  moisture  when  calculating  the  standard  dry  cubic  feet  per  minute  (SDCFM). 

Sampling  and  Analysis  Methods:  The  following  California  Air  Resources  Board  (CARB) 
sampling  and  analytical  methods  were  used: 

CARB  Method  100  THC,  NOx,  CO,  O2 ,  CO2  continuous  monitoring 

CARB  Method  4  Moisture  Determination 

CARB  Method  2A  Volumetric  Flow  Rate  (Rotometer) 


Instrumentation:  The  following  continuous  emission  analyzers  were  used: 

THC  TECO  Model  51  FID  Total  Hydrocarbon  Analyzer 

CO  TECO  Model  48  GFC  Carbon  Monoxide  Analyzer 

NOx  TECO  Model  10  Chemiluminescent  NO/NO2  /NOx  Analyzer 

CO2  Horiba  PIR-2000  Infrared  CO2  Analyzer 

O2  Infrared  Model  2200  Fuel  Cell  Oxygen  Analyzer 

Test  Results:  Emission  results  for  the  Oxidizer  are  presented  in  Table  1.  Carbon  monoxide 
emissions  registered  negative  emission  concentrations,  which  can  be  attributed  to  a  negative 
interference  from  CO2  in  the  process  exhaust.  Historical  interference  checks  have  shown  -0.5 
ppm  bias  in  the  presence  of  10%  CO2.  Since  the  total  hydrocarbons  were  negligible,  the  CO 
emissions  are  most  likely  also  neglible. 

All  supporting  documentation;  stack  gas  volumetric  flow  rate  and  moisture  calculations,  field 
data  sheets,  strip  chart  records,  emission  calculations,  equipment  calibrations  and  calibration 
gas  certifications  are  appended  to  this  report. 

If  you  have  any  questions  regarding  this  report,  or  if  BEST  ENVIRONMENTAL,  INC.,  can 
be  of  any  further  assistance,  please  call. 

Reviewed  by 

iV. 

J*8X'  Regan  Best 
Manager 


BEST  ENVIRONMENTAL,  INC 


San  Leandro,  CA  (510)  278—4011 


TABLE  1 

RADIAN  -  McClellan  Air  Force  Base 
Thermatrix  Soil  Vapor  Oxidizer 


RUN  # 

1 

2 

3 

AVERAGE  LIMITS 

TEST  DATE 

10-11-95 

10-11-95 

10-11-95 

TEST  LOCATION 

OUTLET 

OUTLET 

OUTLET 

TEST  TIME 

1212-1252 

1305-1345 

1355-1435 

FUEL 

Nat.  Gas 

Nat.  Gas 

Nat.  Gas 

FLOWRATE,  DSCFM 

2.93 

2.93 

2.93 

2.93 

H,0,  % 

8.97 

8.97 

8.97 

9.0 

0,,  % 

9.30 

9.80 

10.30 

9.80 

CO„  % 

9.6 

9.3 

9.2 

9.4 

- LI - — 

NOx,  ppm 

0.8 

1.0 

0.7 _ 

0.8 

NOx,  g/hr 

0.0076 

0.0095 

0.0067 

0.0079 

CO,  ppm 

<  0.5 

<  0.5 

<  0.5 

<  0.5 

_ ! _ 1—1 - - - - - 

CO,  g/hr 

<  0.0029 

<  0.0029 

<  0.0029 

<  0.0029 

THC,  ppm 

0.1 

0.8 

1.0 

0.6 

CH4,  ppm 

N.M. 

N.M. 

N.M. 

N.M. 

THC,  g/hr 

0.0003 

0.0026 

0.0033 

0.0021 

WHERE, 

CO  =  Carbon  Monoxide  (M.W.=  28) 

NOx  =  Oxides  of  Nitrogen  (M.W.=  46) 

THC  =  Total  Hydrocarbons  @CH4  (M.W.=  16) 

ppm  =  Parts  Per  Million  Concentration 

g/hr  =  Grams  Per  Hour  Emission  Rate 

DSCFM  =  Standard  Dry  Cubic  Feet  Per  Minute 

N.M.  =  Not  Measured 

Tstd  =  Std.  Temp.  °R  528 

CALCULATIONS, 

g/hr  =  453.6  *  PPM  *  M.W.  *  DSCFM  *  8.22E-5  /  Tstd 
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RADIAN 


TECHNICAL  MEMORANDUM 


TO: 

FROM: 

COPY: 

DATE: 

SUBJECT: 


Courtney  Morris 

Judy  Nottoli 

Lisa  LaFe,  Rich  Howell 

November  8,  1995 

Source  Testing  Results  of  the 
System 


Thermatrix  Flameless  Thermal  Oxidation 


Description  of  the  Test  Program 

Hydrogen  chloride  (HC1)  emission  testing  was  performed  by  Radian  on  the  Thermatrix 
Flameless  Thermal  Oxidation  System  at  McClellan  Air  Force  Base  (AFB).  HC1  is 
generated  by  the  Thermatrix  System  when  chlorinated  VOCs  (e.g.,  trichloroethene  [TCE]) 
in  the  soil  vapor  extraction  (SVE)  offgas  are  oxidized  and  the  chlorine  is  converted  to  HC1. 
The  purpose  of  this  sampling  effort  was  to  determine  HC1  emissions  from  the  system  while 
it  was  treating  SVE  offgas.  The  allowable  HC1  emission  limit  for  this  source  is  0.6  lb/hr, 
as  per  the  Sacramento  Metropolitan  Air  Quality  Management  District  (SMAQMD). 

Radian  Corporation  performed  the  testing  on  two  different  days,  September  22  (Week  1  of 
the  treatability  test)  and  October  6,  1995  (Week  3).  Three  sampling  runs  and  a  field  blank 
were  collected  during  each  of  the  two  sampling  events.  During  the  first  sampling  event  on 
September  22,  1995,  the  Radian  sampling  team  (Lisa  LaFe  and  Rich  Howell)  arrived  at  the 
site  and  set  up  the  testing  equipment.  Sampling  was  initiated  at  08:36  and  was  completed 
at  12:48.  No  sampling  problems  were  encountered.  However,  significant  corrosion  of  the 
exhaust  stack  was  noted.  Following  the  first  sampling  event,  the  1-inch  diameter  exhaust 
stack  was  replaced  with  a  1.5-inch  diameter  stack. 

On  October  5,  1995,  the  day  before  the  second  sampling  event,  the  Thermatrix  system  was 
off-line  due  to  a  power  outage.  The  system  operated  on  the  same  electrical  circuit  as  a 
near-by  catalytic  oxidation  (Catox)  unit,  which  tripped  the  circuit  breaker.  On  October  6, 
the  Thermatrix  unit  was  restarted  at  09:00  and  ambient  air  was  passed  through  the  system. 
At  13:30,  SVE  offgas  was  introduced  to  the  system.  At  15:00,  the  Thermatrix  system  shut 
down  again  due  to  the  Catox  power  problem.  The  power  supply  configuration  for  the 
Thermatrix  was  then  revised  (i.e.,  an  independent  circuit  was  used)  and  the  system  was  re¬ 
started.  Sampling  was  initiated  once  the  system’s  oxidation  temperature  reached  1600  °F. 
Lisa  LaFe  and  Stuart  Freeman  of  Radian  Corporation  performed  three  HC1  emission  tests 
between  15:35  and  18:00. 


RADIAN 

CORPORATION 


Courtney  Morris 
November  8,  1995 
Page  2 


HC1  emissions  from  the  Thermatrix  system  were  measured  according  to  California  Air 
Resources  Board  (CARB)  Method  421.  Exhaust  gas  was  drawn  from  the  stack  through  a 
series  of  four  impingers.  The  first  two  impingers  contained  100  milliliters  of  sodium 
carbonate  buffer  solution,  the  third  impinger  was  empty,  and  the  fourth  impinger  contained 
approximately  200  grams  of  silica  gel.  Following  sample  collection,  the  sodium  carbonate 
solution  was  recovered  from  the  impingers  and  analyzed  for  the  chloride  anion  using  ion 
chromatography  coupled  with  a  conductivity  detector.  The  samples  were  analyzed  by 
Radian’s  analytical  laboratory  in  Summit  Park,  Texas  according  to  California  Air  Resource 
Board  (CARB)  Method  421. 

Samples  were  collected  anisokinetically  at  a  single  point  in  the  exhaust  stack.  This  was  not 
expected  to  have  affected  the  test  results  because  particulate  emissions  from  the  unit  are 
negligible  and  no  droplets  were  present  in  the  gas  stream.  Multiple  point  sampling  was  not 
feasible  because  of  the  relatively  small  stack  diameter. 

Stack  gas  velocity  and  moisture  content  were  determined  during  each  test  run.  Velocity 
was  determined  using  a  pitot  tube/manometer/thermocouple  assembly.  Oxygen  and  carbon 
dioxide  concentrations  were  determined  with  a  Fyrite  apparatus.  Moisture  content  was 
determined  based  on  the  impinger  weight  gain  and  volume  of  gas  sampled. 

Test  Results 

Results  of  the  emission  testing  are  summarized  in  Table  1.  Supporting  calculations  and 
field  data  sheets  are  presented  in  Attachment  A;  laboratory  data  and  chain-of-custody  forms 
are  presented  in  Attachment  B;  equipment  calibration  data  are  included  in  Attachment  C. 

HC1  emissions  ranged  from  0.083  to  0.096  lb/hr,  and  averaged  0.092  lb/hr  during 
Sampling  Event  1  (i.e.,  September  22).  Lower  emissions  were  observed  during  Sampling 
Event  2  (i.e.,  October  6),  ranging  from  0.041  to  0.051  Ib/hr  and  averaging  0.045  lb/hr. 
Emissions  were  well  below  the  0.6  lb/hr  SMAQMD  limit  during  both  sampling  events. 
HC1  concentrations  in  the  exhaust  gas  decreased  slightly  from  107  mg/dscf  (3-test  average) 
during  Sampling  Event  1  to  83  mg/dscf  during  Sampling  Event  2. 

Emissions  were  relatively  consistent  during  Event  1;  more  variability  was  observed  during 
the  Event  2  tests,  as  emissions  increased  from  Test  1  (0.041  lb/hr)  to  Test  3  (0.051  lb/hr). 
This  may  be  related  to  the  Thermatrix  system  outage  that  occurred  prior  to  the  Event  2 
tests.  Note  that  the  Test  3  HC1  exhaust  gas  concentration  (99  mg/dscf)  is  comparable  to  the 
Event  1  exhaust  gas  concentrations. 


RADIAN 

CORPORATION 


Courtney  Morris 
November  8,  1995 
Page  3 


Exhaust  gas  flow  rates  decreased  from  6.5  dscfm  during  Sampling  Event  1  to  4. 1  dscfm 
during  Event  2;  the  exhaust  gas  temperature  similarly  decreased  from  234 °F  (Event  1)  to 
121  °F  (Event  2).  Stack  gas  characteristics  (i.e.,  moisture  content;  02  and  C02 
concentrations)  were  comparable  during  the  two  test  events. 

Review  of  the  quality  assurance/quality  control  (QA/QC)  data  presented  in  Attachments  A 
through  C  reveals  that  the  quality  of  the  data  was  acceptable.  Specifically,  sampling  train 
leak  checks,  sampling  conditions,  and  equipment  calibrations  were  within  method-specified 
limits.  Similarly,  the  analytical  QA/QC  data  were  acceptable.  Results  of  the  duplicate, 
spike  and  blank  sample  analyses  are  presented  in  Attachment  B. 


Source  Testing  Parameters  and  Hydrogen  Chloride  Emission  Data 


mg/dscf  =  milligrams  per  dry  standard  cubic  feet 
Ib/hr  =  pounds  per  hour 


ATTACHMENT  A 


SUPPORTING  CALCULATIONS  AND  FIELD  DATA  SHEETS 


NOMENCLATURE 


acfm 

Actual  Cubic  Feet  per  Minute 

Barometric  Pressure 

ft/ sec 

Feet  per  Second 

g/mole 

Grams  per  Gram-Mole 

H20 

Water  Vapor  Concentration 

ug 

Micrograms 

lb/hr 

Pounds  per  Hour 

kg/hr 

Kilograms  per  Hour 

gm/sec 

Grams  per  Second 

n2,  co2,  02 

Nitrogen,  Carbon  Dioxide,  Oxygen  Concentration 

ppmv 

Parts  per  Million  by  Volume 

ug/dscf 

Micrograms  per  dry  standard  cubic  feet 

PTCF 

Pitot  Tube  Calibration  Factor 

DGMCF 

Dry  Gas  Meter  Calibration  Factor 

dscfm 

Standard  Cubic  Feet  per  Minute  (dry  basis) 

dscf 

Standard  Cubic  Feet  (dry  basis) 

deg  F 

Degrees  Fahrenheit 

cu.  ft 

Cubic  Feet  (as  measured) 

HC1 

Hydrochloric  acid 

AP 

Velocity  Pressure 

AH 

Pressure  drop  across  the  orifice  meter 

1 


08-Nov-95 


Table  A-l.  Thermatrix:  Hydrogen  Chloride  Emission  Data  -  Sampling  Event  1 


Run  Number 
Date 
Time 

#1 

09/22/95 

0836-0941 

#2 

09/22/95 

1029-1129 

#3 

09/22/95 

1148-1248 

Event  1 
Avg. 

DGMCF 

( 

— 

)= 

1.012 

1.012 

1.012 

1.012 

Dry  Gas  Meter  Volume 

( 

cu.  ft. 

)= 

27.89 

29.06 

29.00 

28.65 

PTCF 

( 

— 

)= 

0.99 

0.99 

0.99 

0.99 

Barometric  Pressure 

( 

"Hg 

)= 

29.90 

29.90 

29.90 

29.90 

Impinger  Weight  Gain 

( 

grams 

)= 

43 

49 

53 

48 

Percent  Oxygen 

( 

%  02 

)= 

6.8 

6.8 

6.8 

6.8 

Percent  Carbon  Dioxide 

( 

%  C02 

)- 

7.2 

7.2 

7.2 

7.2 

Average  Delta  H 

( 

"  H20 

)= 

0.65 

0.80 

0.80 

0.75 

Pressure  at  Meter 

( 

"Hg 

)= 

29.95 

29.96 

29.96 

29.96 

Pressure  in  Stack 

( 

"  H20 

)= 

0.36 

0.34 

0.34 

035 

Temp  at  Meter 

( 

degF 

)= 

76 

88 

95 

86 

Temp  in  Stack 

( 

degF 

)= 

230 

237 

235 

234 

Sq  Rt  Stack  Gas  Vel  Press 

( 

(a) 

)= 

0.353 

0.394 

0.367 

0.371 

Standard  Temp 

( 

degF 

)- 

68.0 

68.0 

68.0 

68.0 

Standard  Pressure 

( 

"Hg 

)= 

29.92 

29.92 

29.92 

29.92 

Diameter  of  Stack 

( 

feet 

)= 

0.083 

0.083 

0.083 

0.083 

Volume  of  Gas  Sampled 

( 

dscf 

)= 

27.85 

28.39 

27.98 

28.08 

Moisture  Fraction 

( 

%  H20 

)= 

6.8% 

7.5% 

8.2% 

7.5% 

Gas  Molecular  Weight 

( 

g/mole 

)= 

28.64 

28.56 

28.48 

28.56 

Stack  Gas  Velocity 

( 

ft/sec 

)= 

26.8 

30.1 

28.1 

28.3 

Volumetric  Stack  Gas  Flow 

( 

acfm 

)= 

8.8 

9.8 

9.2 

9.3 

Volumetric  Stack  Gas  Flow 

( 

dscfm 

)= 

6.3 

6.9 

6.4 

6.5 

Hydrogen  Chloride  Emission  Data 

Quantity  Chloride  Collected  (ug) 

2,710,000 

2,970,000 

3,075,000  b 

2,918333 

Quantity  HC1  Collected  (ug) 

2,785,880 

3,053,160 

3,161,100 

3,000,047 

Concentration  (ug/dscf) 

100,021 

107,531 

112,959 

106,837 

Emission  Rate  (gm/sec) 

0.010 

0.012 

0.012 

0.012 

Emission  Rate  (kg/hr) 

0.038 

0.044 

0.043 

a042 

Emission  Rate  (lb/hr) 

0.083 

0.098 

0.096 

0.092 

(a)  (in.H2O)**0.5 

(b)  Run  3  represents  the  average  result  of  duplicate  analyses  (refer  to  the 
laboratory  data  in  Attachment  B). 
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Table  A-2.  Thermatrix:  Hydrogen  Chloride  Emission  Data  -  Sampling  Event  2 


Run  Number 

== 

#1 

#2 

#3 

Date 

10/06/95 

10/06/95 

10/06/95 

Event  2 

Time 

1535-1605 

1640-1710 

1730-1800 

Avg. 

DGMCF 

( 

— 

)= 

0.998 

0.998 

0.998 

0.998 

Dry  Gas  Meter  Volume 

( 

cu.  ft. 

)= 

14.49 

14.69 

14.70 

14.62 

PTCF 

( 

— 

)= 

0.99 

0.99 

0.99 

0.99 

Barometric  Pressure 

( 

"Hg 

)= 

29.81 

29.81 

29.81 

29.81 

Impinger  Weight  Gain 

( 

grams 

)= 

23 

27 

24 

25 

Percent  Oxygen 

( 

%  02 

)= 

9.0 

9.0 

9.0 

9.0 

Percent  Carbon  Dioxide 

( 

%  C02 

)= 

8.0 

8.0 

8.0 

8.0 

Average  Delta  H 

( 

"  H20 

)= 

0.80 

0.80 

0.80 

0.80 

Pressure  at  Meter 

( 

"Hg 

)= 

29.87 

29.87 

29.87 

29.87 

Pressure  in  Stack 

( 

"  H20 

)= 

0.03 

0.01 

0.01 

0.01 

Temp  at  Meter 

( 

degF 

)= 

90 

86 

85 

87 

Temp  in  Stack 

( 

degF 

)= 

120 

120 

122 

121 

Sq  Rt  Stack  Gas  Vel  Press 

( 

(a) 

)= 

0.100 

0.096 

0.091 

0.096 

Standard  Temp 

( 

degF 

)= 

68.0 

68.0 

68.0 

68.0 

Standard  Pressure 

( 

"Hg 

)= 

29.92 

29.92 

29.92 

29.92 

Diameter  of  Stack 

( 

feet 

)= 

0.125 

0.125 

0.125 

0.125 

Volume  of  Gas  Sampled 

( 

dscf 

)= 

13.86 

14.15 

14.19 

14.07 

Moisture  Fraction 

( 

%  H20 

)= 

7.3% 

8.1% 

7.4% 

7.6% 

Gas  Molecular  Weight 

( 

g/mole 

)= 

28.80 

28.70 

28.77 

28.76 

Stack  Gas  Velocity 

( 

ft/sec 

)= 

7.0 

6.7 

6.4 

6.7 

Volumetric  Stack  Gas  Flow 

( 

acfm 

)= 

5.1 

4.9 

4.7 

4.9 

Volumetric  Stack  Gas  Flow 

( 

dscfm 

)= 

4.3 

4.1 

3.9 

4.1 

Hydrogen  Chloride  Emission  Data 


Quantity  Chloride  Collected  (ug) 

968,000 

1,090,000  b 

1,370,000 

1,142,667 

Quantity  HC1  Collected  (ug) 

995,104 

1,120,520 

1,408,360 

1,174,661 

Concentration  (mg/dscf) 

71,810 

79,161 

99,232 

83,401 

Emission  Rate  (gm/sec) 

0.005 

0.005 

0.006 

0.006 

Emission  Rate  (kg/hr) 

0.019 

0.019 

0.023 

0.020 

Emission  Rate  (lb/hr) 

0.041 

0.043 

0.051 

0,045 

(a)  (in.H2O)**0.5 

(b)  Run  2  represents  the  average  result  of  duplicate  analyses  (refer  to  the 
laboratory  data  in  Appendix  B). 
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ATTACHMENT  B 


LABORATORY  DATA  AND  CHAIN-OF-CUSTODY  FORMS 
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THERM-04:  Field  Blank  (9/22/95) 
THERM-5:  Test  1  (10/06/95) 
THERM-6:  Test  2  (10/06/95) 
THERM-7:  Test  3  (10/06/95) 
THERM-8:  Field  Blank  (10/06/95) 
THERM- RB:  Reagent  Blank 
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CHAIN-OF-CUSTODY  FORMS 


WHITE  •  COORDINATOR  /  GOLDENROD  -  PROJECT  DIRECTOR  I  PINK  •  SAMPLE  CONTROL  >  YELLOW  -  LABORATORY /  BLUE  •  LABORATORY  RECEIPT 


CUSTODY  NUMBER:  95- 


1013 


CHAIN  OF  CUSTODY  ADDENDUM 


RECEIVED  BY:_  i U.Q.U.Si 
DATE: _ 

UNPACKED  DATE:  1/AS/95 


DATE: 


WORK  ORDER(S): 


NUMBER  OF  OUTER  CONTAINERS  RECEIVED 


WITH  CHAIN  OF  CUSTODY 


CLIENT  CODE: 


(Check  the  appropriate  answer.  Add  comments  or  explanations  as  needed) 
CUSTODY  SEAL  ON  COOLER/OUTER  CONTAINER  BY:_  . 


Present 


Custody  Number 
Container  sealed  with  tape 


i/  YES 


Seal  is  intact 


If  seal  not  intact,  list  air  bill  number  of  that  container(s). 


SAMPLE  TEMPERATURE  UPON  ARRIVAL  BY: 


PYROMETER  # 


The  temperature  of  the  container(s)  is:  (acceptable  tolerance  2  -  o°C) 


C  2 


C  3 


C  4 


’C  5 


*C  6 


'C  7 


When  samples  are  received  not  requiring  cooling 


If  the  temperature(s)  are  outside  the  acceptable  range  of  2  -  €  C 


Client  Services  was  notified, 
OK  to  analyze  samples: 


All  samples  not  listed  below  were  within  the  acceptable  temperature  tolerance  of  2  -  SC.  Samples 
affected  and  their  temperatures: 


Sample  ID  Temp.  fC)  Sample  ID  Temp,  f  C)  Sample  ID  Temp.  fC) 


Rev.  1/2/95 


CONDITION  OF  BOTTLES/CONTAINERS 
Bottles  received  match  COC 
Bottles  received  intact 
Comments: 


(COMMENT  ANY  PROBLEMS) 
^  YES  _ 


YES 


NO 

NO 


pH  OF  SAMPLES/PRESERVATION 

Add  preserved  samples  are  <2  pH 
(as  indicated  by  *  on  COC) 
Base  preserved  samples  are  >12  pH 
(as  indicated  by  #  on  COC) 
Water  samples  for  Cyanide  checked 
(as  noted  with  a  ✓  on  COC) 


BY: 


(COMMENT  ANY  PROBLEMS) 
_ YES  _ NO 


YES  _ NO 


YES  _ NO 


Water  Sulfide  samples  appear  to  be  preserved  with  zinc  acetate  _  YES  _  NO 


If  pH/preservation  is  outside  acceptable  limits.  Client  Services  was  notified 

( -  CSC)  _  YES  ADJUST  _ YES  _ NO 

Sample  IDs  and  pH  of  samples  received  outside  of  acceptable  pH  range. 

All  other  samples  not  listed  are  at  the  appropriate  pH. 

Sample  ID  pH  Sample  ID  pH  Sample  ID  pH  Sample  ID  pH 


Comments: 


SHIPPING  DOCUMENTATION 


NO 


Freightbill  is  available  and  attached  to  chain-of-custody. 

OTHER  COMMENTS;  ^  -pqr-fflG  tiylHI. 

CLIENT  CHAIN-OF-CUSTODY  IS  SIGNED/DATED  WITH  TIME  BY  SAMPLE  CONTROL  AS 
RECEIVED,  WITH  THE  SAMPLE  CONTROL  ADDENDUM  NUMBER  NOTED  IN  THE 


QUALITY  CONTROL  EXCEPTION  REPORT 
LEVEL  2  -  SAMPLE  CONTROL 


R  #  951010-01 


rnalyst 
iatch  # 
5t  Spec 


CDASHBY 


_  Instrument 

_  Matrix 

Analysis  File  # 


WATER /GAS 


r  REPORT  COPY  9510302 
Revised: 


Date  Analyzed:  10/10/95 
Status:  C 


Lab  Sample  ID: 
9510302 


Client  ID: 
THERMATRIX 


PROBLEM  IDENTIFICATION: 

Sample  pH 
Sample  Temperature 
Bubbles /Headspace 
in  VOA  Vials 
Sample  Broken 
Insufficient  Sample  Size 
Holding  Time  Exceeded 
Upon  Receipt 
Other  (Describe) 


Project  Sample  ID: 


CORRECTIVE  ACTION  TAKEN: 

Resample 
Log  for  Analysis 
Log  Using  Alternate  Split 
Use  spare  split 
Adjust  Preservation 
Level  3  QCER  to  Follow 
Other  (Describe) 


ments:  ALL  SAMPLES  RECEIVED  FOR  Cl  ANALYSIS  AT  AMBIENT  TEMPERATURE. 


tribution:  CSC,  Lab,  Report 


CONDITION  OF  BOTTLES/CONTAINERS  BY: 


Bottles  received  match  COC 
Bottles  received  intact 


(COMMENT  ANY  PROBLEMS) 
«/  vrrc  ma 


-oZ 


Comments: 


pH  OF  SAMPLES/PRESERVATION 

Add  preserved  samples  are  <2  pH 


(COMMENT  ANY  PROBLEMS) 


(as  indicated  by  *  on  COC) 

Base  preserved  samples  are  >12  pH 
(as  indicated  by  #  on  COC) 

Water  samples  for  Cyanide  checked 
(as  noted  with  a  ✓  on  COC) 

Water  Sulfide  samples  appear  to  be  preserved  with  zinc  acetate 


If  pH/preservation  is  outside  acceptable  limits.  Client  Services  was  notified 

( -  CSC)  _  YES  ADJUST  _ YES 

Sample  IDs  and  pH  of  samples  received  outside  of  acceptable  pH  range. 

All  other  samples  not  listed  are  at  the  appropriate  pH. 

Sample  ID  pH  Sample  ID  pH  Sample  ID  pH  Sample  ID 


Comments: 


SHIPPING  DOCUMENTATION 

Freightbill  is  avmjabje  and  attached  to  chain-of-custody. 

3 96^  V&?  Xes  k 

OTHER  COMMENTS;  '  -  - 

CLIENT  CHAIN-OF-CUSTODY  IS  SIGNED/DATED  WITH  TIME  BY  SAMPLE  CONTROL  AS 
RECEIVED,  WITH  THE  SAMPLE  CONTROL  ADDENDUM  NUMBER  NOTED  IN  THE 
COMMENTS  SECTION. 


SAMPLE  CONTROL  ADDENDUM  VERIFIED  BY: 


DATE:  LC 


_ 

;  /re 


ATTACHMENT  C 


CALIBRATION  DATA 


radian 


DRY  GAS  METER  CALIBRATION  DATA 


Oc'bber  (c 
+es»Vina. 


Dry  Gas  Meter  #  —  £ 

Calibration  Meter  #  3&7_ 


Calibration  Meter  # _ «£. 

Barometric  Pressure  Pb  s 


■  Z  Zf  In.  Ha 


O  rifles 
Manometer 
(AH) 

In  HjO 


Gas  Volume,  ft1 


CaL  Meter 
(V.) 


fnf  I  7/- 

O  Inlttol  ££. 
total 


Dry  Gas  Meter 
(V«) 


7^7ta06  «•“ 


mM. 


S'.  J  o  6 


Hnsl  /  ft,  C. S’j" 
0  »niti«i  7^.  ?)r 
total  f./JO 


7/J.^oo  htw 


7^-100  nth*. 


S.foc 


LO 


0-5 


Hnsf  I  %J .  7  Vy 


Initial  .  C  */J 


S./oo 
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Quality  Control  Data  Assessment 


THERMATRIX  Treatability  Study 
QUALITY  ASSURANCE/QUALITY  CONTROL  RESULTS 


This  section  presents  the  results  of  the  Quality  Assurance/Quality  Control  (QA/QC)  data 
assessment  for  30  air  samples  analyzed  by  Method  TO- 14,  and  29  air  samples  analyzed  by  Method 
18  modified.  The  samples  were  analyzed  by  Air  Toxics  Ltd.  (Folsom,  California).  Quality  control 
(QC)  samples  collected  to  assess  contamination,  precision  and  accuracy  for  the  data  set  are 
presented  in  the  following  order:  blanks  (reagent);  spikes  (method  and  surrogate);  duplicates  (lab 
and  field). 

Overall,  the  QC  sample  results  indicate  good  accuracy  and  precision  for  the  sampling  and 
analysis  procedures.  No  reagent  blank  contamination  was  indicated.  All  of  the  method  spikes 
(with  one  exception),  and  surrogate  spike  recoveries,  and  all  of  the  Relative  Percent  Differences 
(RPDs)  for  laboratory  duplicate  samples,  and  field  duplicates  met  established  data  quality 
objectives. 

Reagent  Blanks 

Reagent  blanks  are  used  to  demonstrate  that  interferences  or  contamination  from  the 
analytical  system,  including  glassware  and  reagents  used  in  the  analytical  procedure,  are  under 
laboratory  control.  No  target  analytes  were  detected,  indicating  that  the  analytical  system  was  free 
of  contamination  and  no  sample  results  are  affected. 

Method  Spikes 

Method  spikes,  also  known  as  laboratory  control  samples  (LCS),  are  a  solution  of  method 
analytes  at  known  concentrations  that  are  spiked  into  ultra  high  purity  compressed  air  and  analyzed 
to  assess  the  accuracy  of  the  method.  The  results  are  reported  as  the  percent  recovery  of  each 
spiked  compound.  One  method  spike  recovery  for  o-xylene  had  a  slightly  low  recovery.  Three 
project  sample  results  for  o-xylene  were  qualified  as  “J-”  estimated  potentially  biased  low. 


Surrogate  Spikes 

Surrogates  were  added  to  every  sample,  blank,  and  method  spike  to  monitor  both  the 
performance  of  the  analytical  system  and  the  effectiveness  of  the  method  in  recovering  the 
compounds  of  interest  for  each  sample  matrix.  The  percent  recovery  of  the  surrogate  spike 
compounds  were  compared  to  the  recovery  objectives  established  for  the  method.  All  surrogate 


spike  results  met  acceptable  limits,  indicating  that  there  were  no  problems  associated  with 
recovering  target  analytes  using  these  methods. 

Duplicates 

Laboratory  Duplicates 

Laboratory  duplicates  are  repeated,  independent  analyses  of  the  same  sample,  by  the  same 
analyst,  at  essentially  the  same  time  and  under  the  same  conditions.  The  sample  is  split  in  the 
laboratory,  and  each  fraction  is  carried  through  all  stages  of  sample  preparation  and  analysis. 
Duplicate  analyses  are  used  to  assess  the  precision  of  each  analytical  method.  Three  project 
samples  had  laboratory  duplicates  performed  by  Method  TO-14  (TIN-010,  TIN-020,  TIN-030). 
One  project  sample  TIN-20  had  a  laboratory  duplicate  performed  by  Method  1 8  modified. 
Twenty-two  pairs  of  results  RPD’s  were  all  less  than  29%,  which  is  within  acceptable  limits  for 
precision  and  indicates  good  overall  reproducibility. 

Field  Duplicates 

Field  duplicate  samples  are  used  to  evaluate  the  precision  of  the  total  measurement  system 
and  estimate  variability  in  the  entire  sampling  and  analytical  process.  The  sample  identified  as 
TIX-007  was  a  field  duplicate  of  sample  TIN-007,  and  TEX-032  was  a  field  duplicate  of  TEN-03 1 . 
Analysis  of  these  samples  by  method  TO-14  and  Method  18  modified  yielded  seven  analyte  pairs 
for  which  RPD’s  could  be  calculated.  All  the  calculated  RPD’s  met  the  data  quality  objectives, 
indicating  good  precision  and  reproducibility. 

Holding  Times 

Method  protocol  specifies  the  maximum  amount  of  time  a  sample  can  be  stored  before 
analysis  (i.e.,  the  sample  holding  time”).  All  samples  were  analyzed  within  the  required  holding 
times  from  sample  collection  to  analysis. 

Calibration  Ranges 

Five  samples  for  trichloroethene  by  Method  TO-14  exceeded  the  instrument  calibration 
range,  but  were  within  linear  range.  These  results  were  “J+”  flagged  estimated  potentially  biased 
high.  Chloroform  and  toluene  results  for  sample  TIN-010  were  reported  below  the  detection  limits, 
and  have  been  qualified  “U”  non-detected  at  the  specified  detection  limit. 
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Table  3-6 

Project  Costs  for  June  1995 

McClellan  AFB,  Site  IC1 


&>46  K . 

£>e£s  ^4 A%% 


12-\  Kj/s 

Vb  i 


i 


i 
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Notes 

1 .  Utility  costs  are  paid  by  McAFB.  Unit  costs  are  typical  estimates. 

2.  Water  usage  is  estimated  at  3  gallons  per  minute  for  645  operating  hours. 

3.  O&M  Supplies  includes  filter  bags,  oils,  parts,  etc. 

4.  Other  analyses  include  residuals  and  fixed  gases  analyses. 

5.  This  item  includes  analytical  data  review,  technical  data  management  (IRPMS  diskette 
deliverables),  data  interpretations  for  system  optimization,  and  weekly/monthly  report 
preparation. 


Description 

Unit 

Unit 

Costs 

Quantity 

Cost 

Notes 

OPERATIONS/MAINTENANCE 

Contractor  Labor 

LS 

$7,260 

1 

$7,260 

Utilities 

1 

Electric 

kwh 

$0.10 

14,835 

$1,484 

Natural  Gas 

therm 

$0.50 

4,344 

$2,172 

Water 

1000  gal 

$0.75 

116 

$87 

2 

Caustic 

Gallons 

$0.60 

150 

$90 

O&M  Supplies 

LS 

$1,000 

1 

$1,000 

3 

— 

TOTAL  OPERATIONS  COSTS 

$12,093 

MONITORING 

Contractor  Labor 

|  LS 

$6,158 

1 

$6,158 

Analytical 

Mobile  lab 

Week 

$8,000 

2.5 

$20,000 

TO- 14  Analyses 

Each 

$250 

10 

$2,500 

Other  analyses 

LS 

$0 

1 

$0 

4 

Stack  Testing 

LS 

$0 

1 

$0 

TOTAL  MONITORING  COSTS" 

$28,658 

"" 

DATA  REDUCTION/REPORTING 

5 

Contractor  Labor 

LS 

$10,110 

1 

$10,110 

5 

Direct  Costs 

LS 

$800 

1 

$800 

— 

TOTAL  DATA/REPORTING  COSTS 

""  1 

$10,910 
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Table  3-6 

Project  Costs  for  July  1995 
McClellan  AFB,  Site  IC1 


IZS  Hr* 


7.1  j)ny 


Notes 

1.  Utility  costs  are  paid  by  McAFB.  Unit  costs  are  typical  estimates. 

2.  Water  usage  is  estimated  at  3  gallons  per  minute  for  412  operating  hours. 

3.  O&M  Supplies  includes  filter  bags,  oils,  parts,  etc. 

4.  Other  analyses  include  residuals  and  fixed  gases  analyses. 

5.  This  item  includes  analytical  data  review,  technical  data  management  (IRPMS  diskette 
deliverables),  data  interpretations  for  system  optimization,  and  weekly/monthly  report 
preparation. 


Description 

Unit 

Unit 

Costs 

Quantity 

Cost 

Notes 

OPERATIONS/MAINTENANCE 

Contractor  Labor 

LS 

$7,500 

1 

$7,500 

Utilities 

1 

Electric 

kwh 

$0,061 

9,476 

$578 

Natural  Gas 

therm 

$0,233 

2,920 

$680 

Water 

1000  gal 

$0,537 

74 

$40 

2 

Water  Discharged  for  Treatment 

1000  gal 

$2.23 

97 

$216 

Caustic 

Gallons 

$0.60 

130 

$78 

O&M  Supplies 

LS 

$1,800 

1 

$1,800 

3 

TOTAL  OPERATIONS  COSTS 

$10,893 

MONITORING 

Contractor  Labor 

LS 

$5,800 

1 

$5,800 

Analytical 

Mobile  lab 

Week 

$8,000 

2.0 

$16,000 

TO-14  Analyses 

Each 

$250 

8 

$2,000 

Other  analyses 

LS 

$0 

0 

$0 

4 

Stack  Testing 

LS 

$0 

0 

$0 

TOTAL  MONITORING  COSTS 

$23,800 

DATA  REDUCTION/REPORTING 

5 

Contractor  Labor 

LS 

$12,500 

1 

$12,500 

5 

Direct  Costs 

LS 

$800 

1 

$800 

TOTAL  DATA/REPORTING  COSTS 

$13,300 

V... 
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Table  3-9 

Project  Costs  for  August  1995 

McClellan  AFB,  Site  IC1 


\\L> 

hr 

1A)Yjt 


Notes 

1.  Utility  costs  are  paid  by  Me  AFB.  Unit  costs  are  typical  estimates. 

2.  Water  usage  is  estimated  at  3  gallons  per  minute  for  193  operating  hours. 

3.  O&M  Supplies  includes  filter  bags,  oils,  parts,  etc. 

4.  Other  analyses  include  residuals  and  fixed  gases  analyses. 

5.  This  item  includes  analytical  data  review,  technical  data  management  (IRPMS  diskette 
deliverables),  data  interpretations  for  system  optimization,  and  weekly  /monthly  report 
preparation. 


Description 

Unit 

Unit 

Costs 

Quantity 

Cost 

Notes 

OPERATIONS/MAINTENANCE 

Contractor  Labor 

LS 

$7,000 

i 

!  $7,000 

Utilities 

i 

Electric 

kwh 

$0,061 

4,439 

$271 

Natural  Gas 

therm 

$0,233 

1,429 

$333 

Water 

1000  gal 

$0,537 

35 

$19 

2 

Water  Discharged  for  Treatment 

1000  gal 

$2.23 

246 

$549 

Caustic 

Gallons 

$0.60 

220 

$132 

O&M  Supplies 

LS 

$800 

1 

$800 

3 

TOTAL  OPERATIONS  COSTS 

$9,103 

MONITORING 

Contractor  Labor 

LS 

$6,000 

1 

$6,000 

Analytical 

Mobile  lab 

Week 

$8,000 

1.3 

$10,000 

TO-14  Analyses 

Each 

$250 

0 

$0 

Other  analyses 

LS 

$2,281 

1 

$2,281 

4 

Stack  Testing 

LS 

$0 

0 

$0 

TOTAL  MONITORING  COSTS 

$18,281 

DATA  REDUCTION/REPORTING 

5 

Contractor  Labor 

LS 

1 

$13,000 

5 

Direct  Costs 

LS 

1 

$800 

TOTAL  DATA/REPORTING  COSTS 

$13,800 
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Table  3-7 

Project  Costs  for  June  1995 
McClellan  AFB,  Site  IC7 


0126^  >34, 


\(fC>W 5> 


Sr?  'WKtwJhr 


Notes 

1.  Utility  costs  are  paid  by  Me  AFB.  Unit  costs  are  typical  estimates. 

2.  Water  usage  is  estimated  at  3  gallons  per  minute  for  370  operating  hours. 

3.  O&M  Supplies  includes  filter  bags,  oils,  pans,  etc. 

4.  Mobile  lab  is  apponioned  between  Sites  IC  1  and  1C  7. 

5.  Other  analyses  include  residuals  analyses. 

6.  This  item  includes  analyticla  data  review,  technical  data  management  (IRPMS  diskette 
deliverables),  data  interpretations  for  system  optimization,  and  weekly /monthly  repon 
preparation. 


Description 

Unit 

Unit 

Costs 

Quantity 

Cost 

Notes 

OPERATIONS/MAINTENANCE 

Contractor  Labor 

LS 

$9,599 

i 

$9,599 

Utilities 

i 

Electric 

kwh 

$0.10 

22,200 

$2,220 

Natural  Gas 

therm 

$0.50 

2,113 

$1,057 

Water 

1000  gal 

$0.75 

67 

$50 

2 

Caustic 

Gallons 

$0.60 

180 

$108 

O&M  Supplies 

LS 

$500 

1 

$500 

3 

TOTAL  OPERATIONS  COSTS 

$13,533 

MONITORING 

Contractor  Labor 

LS 

$4,000 

1 

$4,000 

Analytical 

Mobile  lab 

Week 

$8,000  ! 

2.5 

$20,000 

4 

TO- 14  Analyses 

Each 

$250 

7 

$1,750 

Other  analyses 

LS 

$460 

1 

$460 

5 

Stack  Testing 

LS 

$0 

0 

$0 

TOTAL  MONITORING  COSTS 

$26,210 

DATA  REDUCTION/REPORTING 

6 

Contractor  Labor 

LS 

$10,250 

1 

$10,250 

6 

Direct  Costs 

LS 

$500 

1 

$500 

TOTAL  DATA/REPORTING  COSTS 

$10,750 
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Table  3-7 

Project  Costs  for  August  1995 
McClellan  AFB,  Site  IC7 


t%l 


*i'5lhx 


Notes 

1.  Utility  costs  are  paid  by  Me  AFB.  Unit  costs  are  typical  estimates. 

2.  Water  usage  is  estimated  at  3  gallons  per  minute  for  181  operating  hours. 

3.  O&M  Supplies  includes  filter  bags,  oils,  parts,  etc. 

4.  Other  analyses  include  residuals  and  fixed  gases  analyses. 

5.  This  item  includes  analytical  data  review,  technical  data  management  (IRPMS  diskette 
deliverables),  data  interpretations  for  system  optimization,  and  weekly/monthly  report 
preparation. 


Description 

Unit 

Unit 

Costs 

Quantity 

Cost 

Notes 

OPERATIONS/MAINTENANCE 

Contractor  Labor 

LS 

$7,500 

1 

$7,500 

Utilities 

i 

Electric 

kwh 

$0,061 

4,163 

$254 

Natural  Gas 

therm 

$0,233 

1,712 

$399 

Water 

1000  gal 

$0,537 

33 

$17 

2 

Water  Discharged  for  Treatment 

1000  gal 

$2.23 

141 

$314 

Caustic 

Gallons 

$0.60 

85 

$51 

- - ■ - - 

O&M  Supplies 

LS 

$1,100 

1 

|  $1,100 

3 

TOTAL  OPERATIONS  COSTS 

$9,635 

MONITORING 

Contractor  Labor 

LS 

$6,500 

1 

$6,500 

Analytical 

Mobile  lab 

Week 

$8,000 

1.0 

$8,000 

TO-14  Analyses 

Each 

$250 

0 

$0 

Other  analyses 

LS 

$0 

0 

$0 

4 

Stack  Testing 

LS 

$0 

0 

$0 

TOTAL  MONITORING  COSTS 

$14,500 

DATA  REDUCTION/REPORTING 

5 

Contractor  Labor 

LS 

$13,000 

1 

$13,000 

5 

Direct  Costs 

LS 

$800 

1 

$800 

TOTAL  DATA/REPORTING  COSTS 

$13,800 
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Table  3-l« 

Project  Costs  for  July  1995  V 
McClellan  AFB,  Site  OU  C 1 


Description 

Unit 

Unit 

Costs 

Quantity 

Cost 

Notes 

H 

OPERATIONS/MAINTENANCE 

* 

Contractor  Labor 

LS 

$8,200 

1 

$8,200 

Utilities 

1 

Electric 

kwh 

$0,061 

2,944 

$180 

Natural  Gas 

therm 

$0,233 

222 

$52 

Water 

1000  gal 

$0,537 

23 

$12 

2 

Water  Discharged  for  Treatment 

1000  gal 

$2.23 

7 

$16 

Caustic 

Gallons 

$0.60 

375 

$225 

O&M  Supplies 

LS 

$4,500 

1 

$4,500 

3 

TOTAL  OPERATIONS  COSTS 

$13,184 

MONITORING 

Contractor  Labor 

LS 

$8,500 

1 

$8,500 

Analytical 

Mobile  lab 

Week 

$8,000 

1.0 

$8,000 

TO- 14  Analyses 

Each 

$250 

22 

$5,500 

Other  analyses 

LS 

$0 

0 

$0 

4 

Stack  Testing 

LS 

$11,900 

1 

$11,900 

TOTAL  MONITORING  COSTS 

$33,900 

DATA  REDUCTION/REPORTING 

5 

Contractor  Labor 

LS 

$16,213 

1 

$16,213 

5 

Direct  Costs 

LS 

$800 

1 

$800 

TOTAL  DAT  A/REPORTING  COSTS 

$17,013 

Notes 

1.  Utility  costs  are  paid  by  McAFB.  Unit  costs  are  typical  estimates. 

2.  Water  usage  is  estimated  at  3  gallons  per  minute  for  128  operating  hours. 

3.  O&M  Supplies  includes  filter  bags,  oils,  parts,  etc. 

4.  Other  analyses  include  residuals  and  fixed  gases  analyses. 

5.  This  item  includes  analytical  data  review,  technical  data  management  (IRPMS  diskette 
deliverables),  data  interpretations  for  system  optimization,  and  weekly /monthly  report 
preparation. 
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Project  Costs  for  August  1995  npr,  qr^ct-ycr? 

McClellan  AFB,  Site  OU  Cl  '  4. 
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Notes 

1.  Utility  costs  are  paid  by  McAFB.  Unit  costs  are  typical  estimates. 

2.  Water  usage  is  estimated  at  3  gallons  per  minute  for  615  operating  hours. 

3.  O&M  Supplies  includes  filter  bags,  oils,  parts,  etc. 

4.  Other  analyses  include  residuals  and  fixed  gases  analyses. 

5.  This  item  includes  analytical  data  review,  technical  data  management  (IRPMS  diskette 
deliverables),  data  interpretations  for  system  optimization,  and  weekly/monthly  report 
preparation. 


Description 

Unit 

Unit 

Costs 

Quantity 

Cost 

Notes 

OPERATIONS/MAINTENANCE 

Contractor  Labor 

LS 

$9,000 

1 

$9,000 

Utilities 

1 

Electric 

kwh 

$0,061 

14,145 

$863 

Natural  Gas 

therm 

$0,233 

1,324 

$308 

Water 

1000  gal 

$0,537 

111 

r  $59 

2 

Water  Discharged  for  Treatment 

1000  gal 

$2.23 

26 

$58 

Caustic 

Gallons 

$0.60 

1,245 

$747 

O&M  Supplies 

LS 

$400 

1 

$400 

3 

TOTAL  OPERATIONS  COSTS 

$11,435 

MONITORING 

Contractor  Labor 

LS 

$8,500 

1 

$8,500 

Analytical 

Mobile  lab 

Week 

$8,000 

1.8 

$14,000 

TO-14  Analyses 

Each 

$250 

17 

$4,250 

Other  analyses 

LS 

$6,783 

1 

$6,783 

4 

Stack  Testing 

LS 

$0 

0 

$0 

TOTAL  MONITORING  COSTS 

$33,533 

DATA  REDUCTION/REPORTING 

5 

Contractor  Labor 

LS 

$14,500 

1 

$14,500 

5 

Direct  Costs 

LS 

$800 

1 

$800 

TOTAL  DATA/REPORTING  COSTS 

$15,300 

28-Sep-9f 
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FROM  THERMATRIX  INC 


TO  19163622318 


PAGE. 002/003 


Thermatrix  Inc. 

PlricLftfac  Center 
184  Shaman  Blvd,  Suite  200 
Naperville,  t\wA$  $0563 
Td:  (7(*>  7)7-2911 
FAX:(70$)  717-0284 


101  Metro  Drive,  Suite  248 
$»  Jose,  California  951 10 
Tel:  (408)  453-0490 
FAX:  (406)  453-0492 


November  6, 1995 


Ms.  Courtney  Morris 
Radian  Corporation 
10389  Old  PlacervUle  Rd. 

Sacramento,  CA  95827 

Dear  Ms.  Morris: 

SUBJECT:  Thermatrix  Proposal  No.  5309:  McClellan  Air  Force  Base  Remediation 

Thank  you  for  your  interest  in  Thermatrix  flameless  oxidation  technology  and  for  the  opportunity  to 
submit  this  budget  proposal  for  treating  a  remediation  off-gas  stream.  The  fume  is  air  containing 
chlorinated  and  nonchlonnated  hydrocarbons  at  a  flowrate  of  500  to  1000  CFM.  Supplemental  fuel 
gas  is  required  to  maintain  normal  operating  temperature  in  the  oxidizer.  Dilution  air  is  not  required 
during  normal  operation  but  is  required  for  startup.  The  oxidizer  recommended  for  this  application  is 
a  recuperative  GRC-800. 

Capital  Cost: 

Depending  on  the  accessories  or  features  required,  the  basic  oxidizer  budget  price  for  the  application 
above  is: 


APPLICATION 

model 

BUDGET  PRICE  1 

BUDGET 

TO 

FROM 

Remediation 

GRC-800 

$300,000 

+25% 

-15% 

1  we  or  Ii  doe*  ra  iacUxk, 

fe  pom,  freight  biadlinj,  site 
Bfcey  oxidLKTs. 

Utility  Requirements: 


Based  cm  8760  annual  operating  hours,  the  estimated  operating  costs  for  the  application  described 


CAS&MODEL 

UliUT*  COST  ESTIMATE.  1 

Electrical  Power* 
taaawwm 

Supplemental  Fuel  Gas 

(‘$30CVm7n:ftmll 

GRC-800 

♦Fdwct  cofliumpiifri  k  kau. 

7Hpf«KW  |  $3K/rr 

Hon  air  and  ta^Mowei  mcxrx  *tx  ^iremaiu  pint  1 

0.5  flttnBto/hr  |  S13K/yr 

2  KW  ooncol  and  ttomtMisowR, 

25”wr  b  °Wer  'S  pr0V,ded  w,th  each  oxidizer-  A  fume  blower  may  be  required  to  provide 
2TWC  sutnc  pressure  necessary  for  oxidizer  operation.  It  is  presumed  this  blower  would  be  installed 

the  fume  source  and  can  be  provided  as  an  option.  The  estimated  power  consumption-far  the. 
fume  blower  is  included  above.  1  inr  urn 


( 


( 


( 
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Ms.  Courtney  Monis 
November  6, 1995 


Performance: 

Thermairix  typically  guarantees  oxidizer  performance  to  a  limit  of  99.99%  VOC  destruction  or  a  limit 
of  1  ppmv  total  VOC  in  the  system  outlet.  Typical  thermal  NO*  emissions  are  2  ppmv,  and  CO  is 
usually  undetectable  (less  than  10  ppmv). 

Other. 


The  oxidizer  exhaust  contains  an  estimated  2100  ppmv  (9.5  lb/hr)  of  HQ  which  may  require 
abatement  depending  upon  local  regulatory  requirements.  Halogenated  compounds  require  corrosion 
resistant  materials  of  construction  in  the  oxidizer  which  are  provided  with  the  GRC  model.  A 
quench/scrubber  system,  designed  to  remove  98%  of  the  acid  gases  from  the  oxidizer  exhaust  can  be 
provided  as  an  option.  The  budget  price  for  the  quench/scrubber  system  is  $200,000. 

Various  grades  of  corrosion  resistant  materials  of  construction  in  the  oxidizer  can  be  provided  as  an 
option  depending  on  customer  requirements.  The  base  budget  price  includes  an  estimate  for  material 
upgrades  due  to  die  relatively  high  concentration  of  HCi.  The  prices  of  acid-resistant  materials  are 
subject  to  wide  variations  due  to  supply  and  demand.  Price  adjustment  for  material  upgrades  may  be 
necessary  depending  on  market  conditions  at  the  time  of  purchase. 

Typical  delivery  of  oxidizer  systems,  FOB  Knoxville,  Tennessee,  is  22  weeks  after  receipt  of 
purchase  order,  allowing  4  weeks  for  development  of  engineering  drawings  and  documents  and  2 
weeks  for  approval  by  buyer. 

We  trust  you  and  Radian  Corporation  will  find  this  information  useful  and  appreciate  your  Interest  in 
Therm  atrix  technology.  We  look  forward  to  working  with  you  on  this  application  and  also  others  in 
the  future.  If  you  have  any  questions  or  if  we  can  provide  further  information,  please  contact  Howard 
Hohlai  (708)  717-2911.  Thank  you  for  the  opportunity  to  be  of  service. 

Sincerely. 


William  D.  Binder,  P.E. 
Proposal  Manager 


cc:  Howard  Hohl,  Thermatrixlnc. 
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